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GENERAL   REPORT. 


The  following  report  of  the  State  Board  of  Health  comprises  an 
account  of  its  general  work  during  the  year  ending  Sept.  30,  1897, 
and  of  that  which  relates  to  Water  Supply  and  Sewerage  for  the  cal- 
endar year  1897. 

This  first  portion,  paged  in  Roman  numerals,  contains  a  condensed 
statement  of  the  work  done  under  the  provisions  of  the  laws  defining 
the  duties  of  the  Board. 

To  this  is  appended  the  report,  in  brief,  already  presented  to  the 
Legislature  by  the  joint  board  consisting  of  the  Harbor  and  Land 
Commissioners  and  the  State  Board  of  Health,  upon  the  restoration 
of  Green  Harbor  in  the  town  of  Marshfield. 

The  second. part  of  the  report,  paged  in  Arabic  figures,  contains 
the  fuller  details  of  the  work  of  the  Board,  under  the  acts  relating 
to  water  supply  and  sewerage,  food  and  drug  inspection  and  the 
reporting  of  infectious  diseases. 

The  following  members  comprised  the  Board  in  1897  :  — 

Henkt  p.  Walcott,  Chairman. 


Frank  W.  Draper. 
Hiram  F.  Mills. 
James  W.  Hull. 


Gerard  C.  Tobet. 
Charles  H.  Porter. 
Julian  A.  Mead. 


No  changes  have  taken  place  in  the  membership  of  the  Board  dur- 
ing the  year. 

Intectigus  Diseases. 

In  the  last  annual  report  a  brief  table  was  presented,  in  which  it 
was  shown  that  there  has  been  a  general  decrease,  with  a  fair  degree 
of  uniformity,  in  the  death  rate  from  the  principal  infectious  and 
preventable  diseases  in  Massachusetts  during  the  past  forty  years. 
From  a  maximum  of  93  deaths  per  10,000  living  from  these  causes 
in  the  five-year  period  1861-65  there  had  been  a  fall  to  47.1  per 
10,000  in  1895,  or  but  little  more  thaq  one-half.     In  1896  there  was 
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a  slight  rise  to  48.1 ,  but  the  returns  thus  far  received  from  cities  and 
towns  for  the  year  1897  indicate  a  considerable  decrease  from  the 
figures  of  1896.* 

The  outbreaks  of  small-pox  which  occurred  in  the  State  in  1897 
were  limited  to  the  first  half  of  the  year,  and  the  cases  which  were 
reported  to  the  Board  were  18,  10  of  which  occurred  in  Boston, 
2  in  Somerville,  2  in  Holyoke,  2  in  Cambridge,  1  in  New  Bedford 
and  1  in  Gloucester.  The  particulars  in  regard  to  these  cases  are 
detailed  in  the  following  table :  — 

Ccues  of  Small-pox  reported  to  the  State  Board  of  Health  in  1897^  under  the  Pro- 
visions of  Chapter  138  of  the  Acts  of  1883, 
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10 

11 
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Apr. 

26 

Mar. 

80 

Apr. 

16 

lUr. 

27 

May 

8 

May 

9 

May 

9 

May 

9 

May 

14 

May 

14 

May 

17 

May  20 

May 

22 

May 

22 

Jane 

1 

JoDe 

3 

Jane  10 

Jane  14 

SomerytUe,     . 
Holyoke, 
New  Bedford, 
Holyoke, 
BoetOD,   . 
BoetoD,    . 
Bosioo,   . 
BoetoD,   .       • 
Boetoo,   . 
Boeioo,   . 
Boston,    . 
Boeton,   • 
Somerville,     . 
Boaton,   . 
Boston,   . 
Cambridge,     . 
Qlonoester,     . 
Cambridge,     . 


United  SUtes, 

French     Can> 

adlan. 
Portogal,        • 

French     Can- 
adian. 
Ireland,  . 

Ireland,  • 

Ireland,  • 

Ireland,  •       • 

Ireland,  • 

United  States, 

England, .       • 

England,  • 

British    ProT- 

inces. 
United  States, 

United  Stotes, 

British    Proy. 

inces. 
United  SUtes, 

United  SUtes, 


Carriage  worker,  • 


Seaman,  •       •       •       . 


Car  cleaner. 
Car  cleaner, 
Walter,  . 
Honsewife, 
Stevedore, 


Housewife,    • 

R.R.  ticket  agent, . 

Board   of  Health    em> 

ployee,  dlslnfector. 
Laborer,         .       • 

Mechanic,      •       • 

Honsewife  and  nurse,  . 

Boarding'house  keeper, 


29  years. 
9  years. 

27  years. 
10  years. 
20  years. 
22  years. 
20  years. 

24  years. 
29  years. 
6mos. 

25  years. 

28  years. 
17  years. 
40  years. 
82  years. 
44  years. 
32  years. 
42  years. 


M. 

F. 

M. 

F. 

M. 

M. 

M. 

F. 

M. 


F. 

F. 

F. 

M. 

M. 

M. 

M. 


F. 


No. 
Tes. 

Tes.f 
Yes.f 
res.f 

Yes.f 


No. 
Yes.t 

No. 
Yes. 

Yes.J 


Yes.§ 


1 
1 
2 
1 

2 


1 


*  The  causes  of  death  embraced  In  the  term  **  principal  infectious  and  prevenUble  diseases.*'  as  hers 
employed,  are  small-pox,  measles,  scarlet-fever,  diphtheria  and  croup,  typhoid  fever,  cholera  infantum, 
oonsnmption,  whooping-cough,  dysentery  and  child-birth. 

t  In  Infancy  and  when  exposed.  %  ^oly  at  time  of  exposure  as  far  as  can  be  learned. 

S  In  infancy. 
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The  following  table  presents  the  facts  in  regard  to  vaccination,  in 
its  relation  to  the  fatality  of  the  disease,  for  the  ten  years  1888  to 
1897  inclusive. 


Cases  and  Deaths  in  the  Vaccinated  and  Unvacdnated  in  Massachusetts 

{1888-97),  Ten  Years,  by  Ages, 


AOBS. 

VACCHrATSO. 

(JiivAConrATao. 

DODBTrOL. 

1 
1 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

0  to   1  year,  . 

- 

- 

18 

0 

1 

- 

10 

0 

Ito   5  years, 

4 

- 

80 

e 

- 

-      ; 

40 

0 

6  to  10  yeara, 

8 

- 

17 

- 

- 

20 

- 

10  to  16  years. 

14 

~ 

0 

- 

- 

22 

- 

15  to  20  years. 

18 

1 

10 

6 

2 

48 

8 

20  to  80  years, 

68 

8 

84 

10 

16 

4 

107 

17 

80  to  40  years, 

18 

8 

16 

6 

1 

30 

0 

40  to  50  years, 

17 

2 

8 

1 
8 

8 

- 

23 

6 

Over  60  years. 

0 

- 

- 

- 

8 

1 

12 

1 

UDknown, 

8 

- 

1 

- 

4 

8 

ToUl,       . 

148 

0 

140 

38 

88 

1 

8 

330 

66 

From  the  foregoing  table  it  appears  that  the. fatality  of  small-pox 
in  the  vaccinated  was  6.3  per  cent.  Among  the  unvaccinated  it  was 
25.5  per  cent.  The  fatality  of  all  cases,  vaccinated,  unvaccinated 
and  doubtful,  was  16.7  per  cent. 

It  also  appears  that  no  vaccinated  child  under  one  year  old  was 
attacked  with  small-pox,  while  18  unvaccinated  infants  were  attacked, 
and  9  of  these,  or  50  per  cent.,  died  of  the  disease. 

Among  vaccinated  children  under  fifteen  years  of  age  there  were 
20  attacks  and  no  deaths. 

Among  unvaccinated  children  under  fifteen  years  old  there  were 
77  attacks  and  15  deaths,  or  19.5  per  cent. 

Among  vaccinated  adults,  or  persons  over  fifteen  years  old,  there 
were  120  cases  and  9  deaths,  or  7.5  per  cent. 

Among  unvaccinated  adults  there  were  71  cases  and  23  deaths,  or 
82.4  per  cent. 

It  is  also  worthy  of  note  that  42  school  children,  or  children  of 
school  ages  (five  to  fifteen  years)  were  attacked,  and  of  this  number, 
23,  or  more  than  half,  were  unvaccinated.     Out  of  this  whole  num- 
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ber  (42)  there  were  no  deaths.  This  being  the  period  of  life  in 
which  the  power  to  resist  fatal  attacks  of  disease  is  greatest. 

Out  of  the  whole  number  of  adults  (120)  who  were  recorded  as 
having  been  vaccinated^  78,  or  65  per  cent.,  were  recorded  as  having 
been  vaccinated  in  infancy  only ;  and  it  is  safe  to  presume  that  the 
9  deaths  of  adults  occurred  among  this  class  exclusively. 

It  also  appears  that  all  of  the  deaths  of  the  vaccinated,  9  in  num- 
ber, occurred  among  adults,  while  among  the  un vaccinated,  15 
deaths,  or  ijearly  40  per  cent,  of  the  deaths  of  the  unvaccinated, 
occurred  among  children  under  ten  years  of  age. 

These  facts  show  unmistakably  the  saving  of  child  life  by  means 
of  vaccination. 

Small'pox  in  Other  Slates. — If  any  conclusions  can  be  main- 
tained with  reference  to  the  prevalence  of  small-pox  in  other  parts 
of  North  America,  from  the  occasional  reports  which  have  been 
received  in  compliance  with  the  resolutions  adopted  at  Toronto  in 
1886,  it  would  appear  that  small-pox  prevailed  very  slightly  in  1897. 
The  following  are  the  only  cases  which  have  been  reported  during 
the  year  1897,  under  these  resolutions  :  — 

In  Connecticut,  one  case  in  February  and  one  in  December. 

In  New  York,  two  cases,  one  in  February  and  one  in  March. 

In  Michigan,  four  cases  in  October. 

In  Ontario,  one  case  in  August 

In  Quebec,  thirty  cases  in  the  last  half  of  the  year. 

Notice  was  also  received  from  the  immigration  office  at  the  port 
of  New  York  of  the  existence  of  cases  of  small-pox  on  the  steamers 
*'Southwick,"  **Phenicia**  and  **  Edam,"  and  information  was  for- 
warded to  the  health  officers  of  each  of  the  cities  and  towns  in 
Massachusetts  to  which  immigrants  from  these  ships  were  destined. 
This  enabled  the  health  authorities  of  these  places  to  keep  those 
persons  under  surveillance  and  to  vaccinate  all  persons  in  the  houses 
where  they  were  lodged. 

Typhoid  Fever. 

The  death  rate  of  any  community  from  typhoid  fever  is  a  most 
important  Judex  of  the  sanitary  condition  of  such  community. 
While  a  high  death  rate  from  this  cause,  continuing  for  a  short 
period  and  affecting  a  limited  portion  of  the  community,  may  be  due 
to  an  infected  milk  supply,  or  some  other  unsanitary  local  condi- 
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tioDSy  a  persistently  high  typhoid  death  rate,  recurrlDg  year  after 
year,  usually  indicates  a  polluted  water  supply.  This  fact  has  been 
very  clearly  shown  in  the  reports  of  the  past  ten  years  with  reference 
to  the  cities  of  Massachusetts. 

For  convenience  of  reference  the  table  of  death  rates  of  cities  from 
this  cause,  which  was  published  in  the  twenty-eighth  annual  report 
(1896),  is  repeated  in  this  report,  with  the  added  figures  for  1897, 
80  far  as  they  are  obtainable  at  the  date  of  publication.  The  arrange- 
ment is  the  same  as  that  which  was  presented  last  year,  that  is,  by 
five-year  periods,  the  cities  having  the  highest  typhoid  death  rate 
being  placed  at  the  top  of  the  list  in  each  period,  and  the  others  fol- 
lowing in  their  order,  those  having  the  lowest  rate  being  placed  at 
the  bottom. 

The  sum  of  the  deaths  from  typhoid  fever  in  these  cities  in  1897 
was  less  by  61  than  that  of  1896  in  the  same  cities,  and  the  death 
rate  was  reduced  from  2.90  per  10,000  to  2.47. 
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Deatfis  from  Typhoid  Fever  in  Massachusetls  Cities  {1896  and  1897). 


1896. 

1897. 

1 

1806. 

18»7. 

1 

Deaths  per 
10,000  LJt- 

• 

1 

Deaths  per 
10.000  Ut- 
Ing- 

Deaths. 

Deaths  per 
10,000  Liv- 
ing. 

• 

m 

a 
s 

Deaths   per 
10,000  Liv- 
ing. 

Haverliill,  .... 

18 

6.84 

16 

6.09 

Northampton, . 

1 

0.58 

3 

1.72 

North  Adams,  . 

11 

6.67 

10 

4.91 

Newton,   . 

7 

2.47 

6 

1.72 

N«w  Bedford,  . 

14 

2.88 

28 

8.68 

Salem,     • 

4 

1.13 

6 

1.66 

Newburyport,  . 

8 

6.46 

6 

3.88 

Lawrence, 

10 

1.86 

9 

1.02 

BoatoD, 

182 

8.19 

178 

3.84 

Worcester,       , 

14 

1.87 

16 

1.48 

Fkll  River, 

25 

2.70 

82 

3.34 

Fltchburg,       , 

4 

1.46 

4 

1.41 

Beverly,     . 

4 

8.83 

4 

3.28 

Pittsfield, . 

10 

4.72 

8 

1.87 

Lynn,  •       . 

27 

4.28 

19 

2.91 

Cambridge,     , 

80 

3.66 

11 

1.27 

Chieopee,  . 

6 

8.66 

6 

2.88 

Maiden,    . 

6 

1.92 

4 

1.22 

Bprlngfield, 

11 

2.07 

16 

2.74 

Brockton, 

6 

1.74 

4 

l.U 

QnlDcy,      . 

9 

4.16 

6 

2.66 

Waltham, 

4 

1.87 

2 

0.92 

Tannioo,    . 

6 

2.18 

6 

2.16 

Holyoke, . 

4 

0.97 

8 

0.71 

Wobnm,    . 

- 

- 

8 

2.08 

Marlborough,  , 

8 

1.97 

1 

0.66 

Lowell,      • 

86 

4.20 

18 

2.06 

Medford,  . 

3 

1.98 

1 

0.68 

BomerrlUe, 

26 
6 

4.78 
1.66 

11 
6 

1.90 
1.83 

Glonceater, 
Totals, 

9 
489 

8.10 

1 
428 

0.84 

Cbelaea,     . 

- 

- 

Ererett,     . 

0 

2.91 

4 

1.75 

Means, 

- 

2.90 

- 

2.47 

In  the  foregoing  table  the  cities  are  arranged  in  the  order  of  their 
typhoid  death  rates  for  the  year  1897.  The  cities  of  Haverhill  and 
North  Adams  remain  at  the  top  of  the  list  in  both  years. 

Diphtheria. 

An  encouraging  feature  in  the  study  of  the  prevalence  of  infectious 
diseases  in  the  State  is  the  decline  both  in  the  mortality  and  in  the 
fatality  from  diphtheria.  The  deaths  and  death  rates  in  the  three 
years  1894,  1895  and  1896  from  diphtheria  and  croup,  were  as 
follows :  — 


1. 

Tbar. 


9. 
Deaths. 


8. 

Death  rates 

per  10,000 

Living. 


4. 

FataUtT(Per 

Cent  of  Cases 

Reported). 


1894, 
1895, 
1896, 


1,801 
1,784 
1,677 


7.4 
7.1 
6.6 


27.9 
18.9 
16.1 
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The  foregoing  figures  need  explanation.  It  is  impossible  to  state 
how  much  of  the  decrease  in  columns  2  and  3  is  due  to  improved 
methods  of  treatment  and  how  much  is  due  to  those  unexplained 
variations  in  the  death  rate  from  infectious  disease  which  appear  in 
every  table  of  this  kind  which  extends  over  a  period  of  twenty  years 
or  more  (see  Table  46,  pages  761-766,  report  of  1896).  It  would, 
however,  be  difficult  to  explain,  on  any  other  grounds  than  that  of 
improved  treatment  and  sanitary  measures,  the  very  decided  changes 
which  appear  in  column  4.  The  figures  in  this  column  are  compiled 
from  the  official  reports  of  local  boards  of  health,  and  do  not  embrace 
the  whole  State.  They  represent  the  results  which  are  shown  by 
the  reports  of  about  three-quarters  of  the  population.  Further  in- 
formation may  be  found  upon  this  point  in  Section  II.  of  the  Statis- 
tical Summaries,  page  624,  of  this  report,  and  in  that  portion  which 
relates  to  antitoxin  production. 

Cerebro-sptnal  Meningitis. 

During  the  spring  of  1897  cerebro-spinal  meningitis  began  to  pre- 
vail as  an  epidemic  in  Boston  and  its  immediate  neighborhood,  until 
there  had  been  repoiled  during  the  year  a  total  of  184  deaths  in 
Boston  and  many  more  in  the  neighboring  cities. 

Since  the  nature  of  the  disease  is  not  generally  understood,  the 
Board  employed  experts  to  investigate  and  report  upon  the  path- 
ology of  the  disease.  The  work  was  entrusted  to  Dr.  W.  T.  Coun- 
cilman, professor  of  pathological  anatomy  in  the  Harvard  Medical 
School,  who  was  assisted  by  Drs.  F.  B.  Mallory  and  J.  H.  Wright. 
Their  report  is  comprised  in  a  monograph  of  178  pages,  illustrated 
with  a  map  showing  the  distribution  of  cases  in  Boston,  and  with 
eight  colored  plates. 

The  following  introductory  portion  of  the  report  presents  a 
brief  statement  of  the  prevalence  of  the  disease  in  recent  years  in 
Massachusetts :  — 

The  prevalence  of  epidemic  cerebro-spinal  meningitis  in  Massachusetts 
has  been  marked  with  much  irregularity.    An  epidemic  of  unusual  severity 
in  1873  gave  rise  to  an  investigation  and  report  by  Dr.  J.  B.  Upham,  which 
appeared  in  the  report  of  the  State  Board  of  Health  for  that  year.    A  sum- 
mary of  517  cases  reported  by  different  physicians  throughout  the  State 
^as  given  in  that  report.     Dr.  Upham  was  particularly  well  quali6ed  for 
9  investigation  by  his  previous  acquaintance  with  the  disease  in  Newbern, 
•rth  Carolina,  during  the  civil  war.    In  considering  the  causes  of  the  dis- 
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ease  he  paid  particalar  attention  to  the  influence  of  insanitary  conditions  as 
an  active  or  predisposing  cause.     With  regard  to  this  he  says :  — 

The  relation  of  insanitary  conditions  in  and  around  the  abode  of  the  patient  to 
its  origin  or  supposed  cause  demands  the  most  careful  consideration.  In  weigh- 
ing the  evidence  contained  in  the  returns,  I  find  the  scale  to  be  pretty  evenly  bal- 
anced in  this  particular.  The  cases  are  distributed  among  all  classes  and  grades 
of  society, — the  high  and  low,  the  rich  and  the  poor,  locations  unexceptionable 
for  situation,  open  to  abundant  light  and  air,  and  the  pent-up  hovels  of  the  lowly 
and  wretched,  have  all  contributed  to  the  material  of  the  epidemic.  We  believe, 
therefore,  that  the  primal  origin  of  the  disease  is  atmospheric,  and,  for  the  pres- 
ent, beyond  our  ken. 

Since  Dr.  Upham*s  report,  great  discoveries  in  regard  to  the  aetiology  of 
many  of  the  infections  diseases  have  been  made.  The  bacterium  which 
can  now  be  regarded  as  the  essential  cause  of  epidemic  cerebro-spinal  men- 
ingitis was  discovered  in  IBS?,  but  the  first  important  confirmation  of  that 
discovery  was  not  made  until  1895.  There  has  always  been  a  great  deal 
of  obscarity  in  the  relations  between  cerebro-spinal  meningitis  which  ap- 
peared in  an  epidemic  form  and  sporadic  cases  which  sometimes  appeared 
alone  or  in  connection  with  other  diseases,  and  which  were  very  similar  in 
their  clinical  manifestations  and  pathological  lesions  to  the  epidemic  form. 
With  the  view  of  clearing  up  Uiis  and  some  other  obscure  points  in  the 
general  aetiology  and  pathology  of  the  disease  the  present  investigation  has 
been  undertaken  by  the  State  Board  of  Health.  The  present  epidemic  is  the 
only  one  of  considerable  importance  which  has  been  seen  since  the  advance 
in  bacteriology  and  pathology  has  made  such  an  investigation  possible.  In 
this  investigation  only  the  cases  which  were  seen  in  the  principal  hospitals 
and  in  which  the  diagnosis  of  the  disease  could  be  regarded  as  certain  have 
been  considered  at  any  length. 

The  accuracy  of  the  statistics  relating  to  this  disease  must  necessarily  be 
questioned,  as  presenting  a  history  of  its  actual  prevalence,  for  the  follow- 
ing reason :  — 

The  confusion  of  medical  terms  by  physicians,  together  with  the  fact  that 
all  returns  made  to  the  State  authorities  are  copies  of  certificates,  and  not 
originals,  and  that  these  copies  are  in  the  majority  of  instances  made  by 
men  who  have  little  or  no  knowledge  of  the  significance  of  medical  terms, 
give  to  the  information  obtained  in  regard  to  this  disease  a  great  measure 
of  uncertainty.  This  is  peculiarly  true  of  epidemic  cerebro-spinal  menin- 
gitis, —  a  disease  which  is  liable  to  be  confounded  with  several  other  forms 
of  brain  disease  in  consequence  of  the  similarity  in  nomenclature  of  the 
terms  employed  to  define  such  diseases.  In  addition  to  this,  the  disease  is 
not  a  common  one,  and  the  clinical  manifestations  of  it  are  liable  to  be 
confounded  either  with  other  cerebral  diseases  or  with  forms  of  diseases  in 
which  cerebral  symptoms  predominate. 
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The  foregoing  figures  need  explanation.  It  is  impossible  to  state 
how  much  of  the  decrease  in  columns  2  and  3  is  due  to  improved 
methods  of  treatment  and  how  much  is  due  to  those  unexplained 
variations  in  the  death  rate  from  infectious  disease  which  appear  in 
every  table  of  this  kind  which  extends  over  a  period  of  twenty  years 
or  more  (see  Table  46,  pages  761-766,  report  of  1896).  It  would, 
however,  be  difficult  to  explain,  on  any  other  grounds  than  that  of 
improved  treatment  and  sanitary  measures,  the  very  decided  changes 
which  appear  in  column  4.  The  figures  in  this  column  are  compiled 
from  the  official  reports  of  local  boards  of  health,  and  do  not  embrace 
the  whole  State.  They  represent  the  results  which  are  shown  by 
the  reports  of  about  three-quarters  of  the  population.  Further  in- 
formation may  be  found  upon  this  point  in  Section  II.  of  the  Statis- 
tical Summaries,  page  624,  of  this  report,  and  in  that  portion  which 
relates  to  antitoxin  production. 

Cerebrchspinal  Meningitis. 

During  the  spring  of  1897  cerebro-spinal  meningitis  began  to  pre- 
vail as  an  epidemic  in  Boston  and  its  immediate  neighborhood,  until 
there  had  been  repoiled  during  the  year  a  total  of  184  deaths  in 
Boston  and  many  more  in  the  neighboring  cities. 

Since  the  nature  of  the  disease  is  not  generally  understood,  the 
Board  employed  experts  to  investigate  and  report  upon  the  path- 
ology of  the  disease.  The  work  was  entrusted  to  Dr.  W.  T.  Coun- 
cilman, professor  of  pathological  anatomy  in  the  Harvard  Medical 
School,  who  was  assisted  by  Drs.  F.  B.  Mallory  and  J.  H.  Wright. 
Their  report  is  comprised  in  a  monograph  of  178  pages,  illustrated 
with  a  map  showing  the  distribution  of  cases  in  Boston,  and  with 
eight  colored  plates. 

The  following  introductory  portion  of  the  report  presents  a 
brief  statement  of  the  prevalence  of  the  disease  in  recent  years  in 
Massachusetts :  — 

The  prevalence  of  epidemic  cerebro-spinal  meningitis  in  Massachusetts 
has  been  marked  with  much  irregularity.  An  epidemic  of  unusual  severity 
in  1873  gave  rise  to  an  investigation  and  report  by  Dr.  J.  B.  Upham,  which 
appeared  in  the  report  of  the  State  Board  of  Health  for  that  year.  A  sum- 
mary of  517  cases  reported  by  different  physicians  throughout  the  State 
was  given  in  that  report.  Dr.  Upham  was  particularly  well  qualified  for 
this  investigation  by  his  previous  acquaintance  with  the  disease  in  Newbern, 
North  Carolina,  during  the  civil  war.    In  considering  the  causes  of  the  dis- 
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ease  he  paid  particular  attention  to  the  influenoe  of  insanitary  conditions  as 
an  active  or  predisposing  cause.     With  regard  to  this  he  says :  — 

The  relation  of  insanitary  conditions  in  and  around  the  abode  of  the  patient  to 
its  origin  or  supposed  cause  demands  the  most  careful  consideration.  In  weigh- 
ing the  evidence  contained  in  the  returns,  I  fiod  the  scale  to  be  pretty  evenly  bal- 
anced in  this  particular.  The  cases  are  distributed  among  all  classes  and  grades 
of  society, —  the  high  and  low,  the  rich  and  the  poor,  locations  unexceptionable 
for  situation,  open  to  abundant  light  and  air,  and  the  pent-up  hovels  of  the  lowly 
and  wretched,  have  all  contributed  to  the  material  of  the  epidemic.  We  believe, 
therefore,  that  the  primal  origin  of  the  disease  is  atmospheric,  and,  for  the  pres- 
ent, beyond  our  ken. 

Since  Dr.  Upham's  report,  great  discoveries  in  regard  to  the  aetiology  of 
many  of  the  infectious  diseases  have  been  made.  The  bacterium  which 
can  now  be  regarded  as  the  essential  cause  of  epidemic  cerebro-spinal  men- 
ingitis was  discovered  in  1887,  but  the  first  important  confirmation  of  that 
discovery  was  not  made  until  1895.  There  has  always  been  a  great  deal 
of  obscurity  in  the  relations  between  cerebro-spinal  meningitis  which  ap- 
peared in  an  epidemic  form  and  sporadic  cases  which  sometimes  appeared 
alone  or  in  connection  with  other  diseases,  and  which  were  very  similar  in 
their  clinical  manifestations  and  pathological  lesions  to  the  epidemic  form. 
With  the  view  of  clearing  up  this  and  some  other  obscure  points  in  the 
general  aetiology  and  pathology  of  the  disease  the  present  investigation  has 
been  undertaken  by  the  State  Board  of  Health.  The  present  epidemic  is  the 
only  one  of  considerable  importance  which  has  been  seen  since  the  advance 
in  bacteriology  and  pathology  has  made  such  an  investigation  possible.  In 
this  investigation  only  the  cases  which  were  seen  in  the  principal  hospitals 
and  in  which  the  diagnosis  of  the  disease  could  be  regarded  as  certain  have 
been  considered  at  any  length. 

The  accuracy  of  the  statistics  relating  to  this  disease  must  necessarily  be 
qaestioned,  as  presenting  a  history  of  its  actual  prevalence,  for  the  follow- 
ing reason :  — 

The  confusion  of  medical  terms  by  physicians,  together  with  the  fact  that 
all  returns  made  to  the  State  authorities  are  copies  of  certificates,  and  not 
originals,  and  that  these  copies  are  in  the  majority  of  instances  made  by 
men  who  have  little  or  no  knowledge  of  the  significance  of  medical  terms, 
give  to  the  Information  obtained  in  regard  to  this  disease  a  great  measure 
of  uncertainty.  This  is  peculiarly  true  of  epidemic  cerebro-spinal  menin- 
gitis, —  a  disease  which  is  liable  to  be  confounded  with  several  other  forms 
of  brain  disease  in  consequence  of  the  similarity  in  nomenclature  of  the 
terms  employed  to  define  such  diseases.  In  addition  to  this,  the  disease  is 
not  a  common  one,  and  the  clinical  manifestations  of  it  are  liable  to  be 
confounded  either  with  other  cerebral  diseases  or  with  forms  of  diseases  in 
which  cerebral  symptoms  predominate. 
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The  whole  number  of  deaths  reported  in  the  State  as  due  to  cerebro- 
spinal meningitis  during  the  period  of  nearly  twenty  years,  ending  with 
Oct.  1,  1897  (nineteen  years  and  nine  months),  was  2,909,  or  nearly  150 
per  year.  In  this  summary  the  deaths  from  this  cause  in  the  fraction  of 
the  year  1897  are  those  which  were  reported  directly  to  the  State  Board  of 
Health  by  local  authorities.  The  numbers  for  the  years  1878  to  1896, 
inclusive,  were  fairly  uniform,  the  maximum  being  171  in  1888  and  the 
minimum  78  in  1878.  But  in  the  first  nine  months  of  1897  the  number 
reported  to  the  State  Board  of  Health  was  405,  those  in  Boston  alone  being 
184. 

That  these  numbers  are  probably  much  too  large  is  shown  by  a  classifi- 
cation of  the  deaths  by  ages.  For  this  purpose  the  deaths  occurring  in  the 
nine  years,  1887-95,  are  selected,  since  the  finer  distinction  of  separating 
the  deaths  in  each  of  the  first  five  years  of  life  was  first  introduced  into  the 
State  Registration  Report  in  1887.  The  deaths  recorded  in  those  years  by 
ages  were  as  follows :  — 

Deaths  from  Cerebrospinal  Meningitis^  Massachusetts^  1887-95. 


AOR  Pbuods. 


FenuilM. 


0-1  year,  . 

1-2  years, 

2-8  years, 

8-4  years, 

4-5  years, 

6-10  years, 
10-15  years, 
15-20  years, 
20-60  years, 
All  over  60  years, 

Totals, 


316 

180 

146 

74 

99 

51 

77 

41 

88 

19 

132 

59 

81 

47 

61 

86 

186 

89 

48 

12 

1,179 

608 

136 
72 
48 
36 
19 
78 
34 
25 
97 
31 


571 


By  the  foregoing  table  it  appears  that  316  deaths  from  this  disease,  or 
26 -h  per  cent,  of  the  whole  number,  were  reported  as  having  occurred 
among  children  under  one  year.  This  fact  necessarily  vitiates  the  accuracy 
of  the  returns  to  a  considerable  degree,  since  the  disease  is  extremely  rare 
among  infants  as  well  as  among  those  of  advanced  years. 

The  reported  deaths  from  this  cause  occurred  mainly  in  the  large  cities 
and  towns,  the  whole  number  reported  from  towns  of  less  than  5,000  inhab- 
itants being  only  136,  or  less  than  5  per  cent,  of  the  whole  number. 

The  report  deals  largely  with  the  pathology  of  the  disease,  and 
contains  a  brief  history  of  its  prevalence  in  diflferent  countries,  a 
description  of  the  character  of  early  epidemics,  a  digest  of  111  clin- 
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ical  cases  which  were  admitted  to  three  hospitals  in  Boston  in  1896 
and  1897,  a  statement  relative  to  the  bacteriology  of  the  disease  and 
the  diagnostic  value  of  lumbar  and  spinal  puncture,  a  tabular  sum- 
mary of  post-mortem  examinations,  a  statement  of  the  various  lesions, 
and  of  the  other  forms  of  meningitis. 

Copies  of  this  special  report  will  be  sent  to  persons  who  may 
desire  it,  upon  application  to  the  secretary  of  the  Board,  142  State 
House,  Boston. 

Dysentery. 

During  the  past  fifty  years  dysentery  has  gradually  diminished  in 
its  destructiveness  in  Massachusetts  until  it  has  ceased  to  become  a 
prominent  factor  in  the  mortality  of  the  State.  From  a  mean  mor- 
tality of  8.4  per  10,000  living  in  the  five  years  1862-66  it  had  fallen 
to  0.9  in  the  five  years  1891-95,  or  less  than  one-ninth.  But  in 
1896  and  1897  there  has  been  a  tendency  to  a  slightly  increased 
mortality  from  this  cause.  The  prevalence,  however,  has  not  been 
uniformly  distributed,  but  has  shown  itself  in  circumscribed  localities. 

The  city  of  Brockton  appears  to  have  sufiered  the  most  severely 
from  this  disease  in  1896,  the  deaths  having  been  84,  as  compared 
with  5  in  each  of  the  two  years  1895  and  1897.  Further  infor- 
mation from  Brockton  shows  that  these  deaths  were  not  limited 
to  any  particular  locality  but  were  quite  uniformly  distributed 
throughout  the  city.  Of  the  whole  number  of  deaths  from  this 
cause  in  Brockton  38  were  those  of  children  under  five  years  old. 

The  mortality  from  this  cause  in  Brockton  in  1896  was  equivalent 
to  a  death  rate  of  25  per  10,000  of  the  population,  while  that  of  the 
State  from  the  same  cause  and  in  the  same  year  was  1.6  per  10,000, 
and  that  of  Boston  was  less  than  1  per  10,000. 

During  the  year  1897  other  limited  epidemics  from  the  same  cause 
occurred  in  different  parts  of  the  State. 

The  following  report  of  an  epidemic  of  dysentery  in  South  Yar- 
mouth was  received  in  1897  :  — 

Report  of  an  Investtgation  of  an  Epidemic  of  Dysentery  which  occurred  in 
SoutJi  Yarmouth  between  July  IB  and  JSept.  30y  1897. 

The  peculiar  diagnostic  symptoms  which  characterized  this  epidemic  as 
dysentery  were  the  sudden  onset,  the  extreme  prostration  and  bloody  dis- 
charges. In  some  instances  no  premonitory  symptoms  were  manifest  until 
the  colicky  pains  in  the  bowels  and  bloody  evacuations  marked  the  onset 
of  this  disease,  while  rapid  loss  of  strength,  feeble  pulse,  vesical  and  rectal 
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teaesmas  attended  its  progress.  Some  of  the  cases  recovered  in  one  week, 
others  recorered  after  periods  varying  from  two  weeks  to  three  months ; 
while  the  fatalities  generally  occurred  within  four  or  five  days  from  the 
onset  of  the  disease. 

The  period  of  incubation  or  invasion  in  many  of  the  cases  where  cer- 
tainty of  exposure  could  be  proven  was  about  one  week,  as  in  many  of  the 
cases  after  one  member  of  the  family  had  had  the  disease  about  this  length 
of  time  the  remaining  members  were  taken  simultaneously. 

In  several  instances  no  member  of  a  family  escaped,  while  in  some 
families  only  one  or  two  had  the  disease. 

The  prostration  and  muscular  weakness  in  some  cases  was  so  great  that 
.the  younger  members  of  some  families  had  to  learn  to  walk  upon  recover- 
ing. As  a  general  rule  bloody  discharges  were  noticed  at  the  onset  of  the 
disease. 

In  many  cases  the  evacuations  were  muco-purulent  and  in  some  instances 
shreds  and  masses  of  membrane  evidently  sloughed  off  portions  of  the 
tissues  were  noted.  The  fatalities  occurred  either  in  quite  young  or  quite 
old  persons. 

In  the  majority  of  instances  this  epidemic  attacked  children  between  two 
and  twelve  years  of  age.  Before  giving  the  details  of  this  epidemic  it  is 
quite  essential  that  we  should  have  an  understanding  of  the  topography, 
conditions  of  soil,  water  supply,  conditions  and  habits  of  life  of  this  village. 

South  Yarmouth  is  situated  along  the  west  bank  of  Bass  River.  The 
land  is  low  and  level,  at  no  point  being  more  than  twenty-five  feet  above 
the  surface  of  this  sluggish  stream,  or,  more  properly,  an  inlet  of  the 
ocean.  The  soil  is  light  and  sandy,  and  at  a  depth  of  fifteen  or  twenty 
feet  there  is  a  clay  stratum  which  is  quite  impervious. 

The  water  supply  in  every  instance  where  this  epidemic  occurred  is  ob- 
tained from  driven  wells,  which,  as  near  as  could  be  ascertained,  were 
about  fifteen  or  twenty  feet  deep. 

There  is  no  system  of  sewage,  the  drainage  pipe  from  the  sink  opening 
at  the  surface  of  the  ground  into  a  trench  about  eighteen  inches  wide  and 
often  filled  with  stagnant  dish-water  and  matters  from  vegetable  decompo* 
sition. 

In  one  instance,  where  this  epidemic  started,  this  trench  was  found  to 
be  only  twelve  feet  from  the  well  pipe.  In  another  case,  where  a  fatality 
occurred,  the  privy  was  fifteen  feet  from  a  driven  well.  In  many  instances 
the  dish-water  is  simply  thrown  upon  the  surface  of  the  ground  to  b« 
absorbed  and  often  only  ten  or  fifteen  feet  away  from  a  driven  well. 

There  was  no  one  milk  supply,  as  various  cows  kept  by  neighbors  sap* 
plied  milk  to  the  families  who  had  this  disease. 

Careful  inquiry  elicited  the  fact  that  no  member  of  the  family  where  th^ 
disease  started  had  been  away  from  home  for  at  least  one  month,  and  o< 
one  had  visited  this  home  during  this  period,  so  that  the  conditions  whicd 
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prodaced  the  epidemic  must  be  sought  for  in  the  home  and  the  immediate 
surroundings. 

Socially  the  village  may  be  divided  into  two  parts,  north  village  or  as  it 
is  called  '*  Georgetown,"  and  the  village  proper. 

The  epidemic  started  July  15  in  north  village,  which  is  situated  about 
one-half  mile  north  of  South  Yarmouth  proper,  and  consists  of  fourteen 
small  one-story  wooden  houses  situated  quite  closely  together.  The  inhab- 
itants are  all  of  the  poorer  class  and  have  not  much  regard  for  the  sanitary 
condition  of  their  surroundings. 

Malarial  Fever. 

During  the  past  year,  so  far  as  can  be  learned  from  the  reports  of 
local  health  authorities,  malarial  fever  has  not  prevailed  quite  as 
extensively  as  in  the  previous  year.  The  cities  and  towns  attacked 
have  been  the  same  as  in  the  years  immediately  preceding,  with  the 
exception  of  a  limited  prevalence  in  the  towns  lying  about  the  east- 
erly end  of  the  new  metropolitan  reservoir  and  of  basin  No.  5  in 
Soulhborough. 

Brief  mention  has  been  made  in  the  last  two  reports  of  the  ap- 
pearance of  malarial  fever  at  Uxbridge,  in  the  valley  of  the  Black- 
stone  River.  The  disease  has  prevailed  in  that  town  quite  extensively 
in  each  of  the  past  three  years,  1895,  1896  and  1897.  There  are  in 
the  town  several  mill-ponds  interspersed  among  three  villages,  in 
each  of  which  there  is  a  considerable  manufacturing  population. 
The  elevation  of  most  of  the  houses  throughout  the  densely  settled 
portion  of  the  town  varies  from  eight  or  ten  feet  to  forty  feet  or 
more  above  the  mill-ponds. 

The  accompanying  map  has  been  prepared  to  show  the  location 
of  the  inhabited  houses  in  the  town,  with  the  number  of  persons 
in  each  house,  and  the  number  who  have  been  attacked  with  mala- 
rial fever  at  some  time  during  the  years  1895,  1896  and  1897. 
The  whole  number  of  small  squares  in  each  instance  represents  the 
number  of  persons  living  in  the  house,  and  the  shaded  squares  show 
the  number  in  each  house  who  were  attacked  with  malarial  fever 
during  one  or  more  of  these  three  years. 

This  map  presents  only  the  densely  settled  part  of  the  town. 
Other  cases  also  occurred  in  outlying  districts,  especially  in  one 
manufacturing  village  a  short  distance  easterly  from  the  portion 
shown  on  the  map. 

One  condition  appears  to  be  common  to  all  the  districts  which 
have  been  invaded  with  malaria  in  Massachusetts,  namely,  the  pres- 
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trodaced  the  epidemic  must  be  sought  for  in  the  home  and  the  immediate 
orroundings. 
Socially  the  village  may  be  divided  into  two  parts,  north  village  or  as  it 
I  called  '*  Georgetown,"  and  the  village  proper. 

The  epidemic  started  July  15  in  north  village,  which  is  situated  about 
le-half  mile  north  of  South  Yarmouth  proper,  and  consists  of  fourteen 
Dall  one-story  wooden  houses  situated  quite  closely  together.  The  inhab- 
ints  are  all  of  the  poorer  class  and  have  not  much  regard  for  the  sanitary 
ndition  of  their  surroundings. 

Malarial  Fever. 

During  the  past  year,  so  far  as  can  be  learned  from  the  reports  of 
lal  health  authorities,  malarial  fever  has  not  prevailed  quite  as 
^nsively  as  in  the  previous  year.  The  cities  and  towns  attacked 
'e  been  the  same  as  in  the  years  immediately  preceding,  with  the 
eption  of  a  limited  prevalence  in  the  towns  lying  about  the  east- 
r  end  of  the  new  metropolitan  reservoir  and  of  basin  No.  5  in 
ith  borough. 
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ence  of  moist  lands  in  an  unusual  degree.  The  mill-ponds  and 
meadows  upon  the  Housatonic,  the  Connecticut,  the  lower  portion 
of  the  Deerfield,  the  Blackstone  at  Uxbridge,  the  Sudbury  at  Fram- 
ingham,  the  Charles  at  Newton  and  the  other  towns  along  its  shores, 
the  low  lands  along  the  sources  of  the  Mystic  in  Woburn  and  Win- 
chester, the  tributaries  of  the  Saugus  at  North  Saugus  and  the  mill- 
pond  at  Pranker*8  dam  in  Saugus,  have  furnished  the  districts  in 
which  malaria  has  chiefly  appeared. 

Offensivb  Trades. 

During  the  past  year  no  instances  requiring  the  action  of  the  Board 
have  been  referred  to  it  under  the  provisions  of  the  offensive  trade 
acts.  The  advice  of  the  Board  has  been  sought  in  a  few  instances 
with  reference  to  the  proper  treatment  of  such  cases,  and  the  places 
have  been  inspected  by  the  Board,  but  the  necessary  action  has  in 
each  instance  been  taken  by  th^  local  board  of  health. 

Inspection  of  Summer  Resorts. 

The  importance  of  some  supervision  over  the  summer  resorts,  pic- 
nic and  camp  grounds  throughout  the  State  becomes  more  evident 
every  year.  Occasionally  epidemics  of  disease  are  traced  to  these 
places  among  persons  who  have  visited  them  and  then  returned  to 
their  homes,  such  illness  having  undoubtedly  been  due  to  the  unsan- 
itary condition  of  these  places. 

In  most  instances  these  resorts  are  located  upon  the  shores  of 
some  pond  or  stream,  and  not  unfrequently  the  water  supply  selected 
for  the  use  of  the  patrons  of  these  places  is  taken  from  the  same 
pond  or  stream.  When  the  source  is  one  of  undoubted  purity,  the 
water  may  be  used  with  impunity,  but  it  too  often  happens  that  the 
drainage  of  these  places  finds  its  way  into  the  pond  or  stream,  and 
renders  it  unfit  for  drinking  purposes. 

There  should  be,  therefore,  some  legal  provision  by  which  no 
resort  shall  in  future  be  established  upon  the  shores  or  watershed  of 
any  stream  or  pond  used  or  likely  to  be  used  as  a  water  supply,  with- 
out definite  supervision  or  requirement  with  reference  to  its  water 
supply  and  drainage  such  as  is  provided  by  chapter  375  of  the  Acts 
of  1888,  section  3.  Such  a  provision  would  undoubtedly  prove  to 
be  a  double  protection,  since  it  would  not  only  afford  better  security 
to  the  patrons  of  these  places,  but  also  would  prevent  the  pollution, 
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by  the  drainage  of  such  places,  of  the  water  supplies  of  cities  aod 
towns. 

The  secretary  was  instructed  by  the  Board  to  <*  notify  the  owners 
of  these  resorts  of  such  unsanitary  conditions  as  were  found  to  exist, 
and  that  they  should  be  requested  to  devise  plans  for  improving  such 
conditions." 

Letters  were  therefore  addressed  to  the  owners  or  superintendents 
of  these  places,  and  especially  to  those  who  had  been  notified  in  the 
preceding  year,  but  had  not  complied  with  the  suggestions  of  the 
Board. 

The  Bacteriological  Work  of  the  Board. 

The  concise  phrase  so  often  met  with  at  the  present  day  in  the 
reports  of  the  transactions  of  many  continental  health  authorities, 
namely,  '^  the  campaign  against  infectious  diseases,"  expresses  better 
than  any  other  the*  most  important  work  of  any  board  of  health 
whether  local.  State  or  national. 

Infectious  diseases  are  everywhere  present  and  contribute  very 
largely,  not  only  to  the  rolls  of  mortality,  but  also  to  the  hospitals 
and  infirmaries  intended  to  receive  their  victims.  That  man,  by 
energetic  means,  by  the  employment  of  modern  methods  both  for 
the  prevention  and  the  treatment  of  this  class  of  diseases,  has  been 
enabled  to  limit  not  only  their  relative  efiect  upon  the  population 
but  also  their  fatality,*  is  a  matter  susceptible  of  definite  proof. 

One  of  the  most  important  weapons  for  use  in  this  campaign  is 
the  bacteriological  department,  which  now  forms  a  part  of  the  equip- 
ment of  most  public  sanitary  organizations.  The  bacteriological 
laboratory  of  the  Board,  established  at  the  Bussey  Institute,  near  the 
Forest  Hills  station,  on  the  New  York,  New  Haven  &  Hartford 
Bailroud  in  1894,  has  proved  a  very  efficient  aid  to  the  work  of  the 
Board. 

The  special  lines  of  work  carried  on  at  the  laboratory  during  the 
past  year  have  been  the  examination  of  diphtheria  cultures,  of 
material  suspected  to  contain  the  bacilli  of  tuberculosis,  the  blood 
of  malarial  patients,  the  production  of  diphtheria  and  of  tetanus 
antitoxin,  and  of  such  other  work  relative  to  the  investigation  of  in- 
fectious diseases  as  was  referred  to  this  department. 

The  question  of  conducting  a  work  of  this  character,  which  in- 

•  The  term  **  fatality  "  is  here  used  to  denote  the  ratio  of  deaths  from  any  given  cause  to 
the  number  of  cases. 
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The  foregoing  figures  need  explanation.  It  is  impossible  to  state 
how  much  of  the  decrease  in  columns  2  and  3  is  due  to  improved 
methods  of  treatment  and  how  much  is  due  to  those  unexplained 
variations  in  the  death  rate  from  infectious  disease  which  appear  in 
every  table  of  this  kind  which  extends  over  a  period  of  twenty  years 
or  more  (see  Table  46,  pages  761-766,  report  of  1896).  It  would, 
however,  be  difficult  to  explain,  on  any  other  grounds  than  that  of 
improved  treatment  and  sanitary  measures,  the  very  decided  changes 
which  appear  in  column  4.  The  figures  in  this  column  are  compiled 
from  the  official  reports  of  local  boards  of  health,  and  do  not  embrace 
the  whole  State.  They  represent  the  results  which  are  shown  by 
the  reports  of  about  three-quarters  of  the  population.  Further  in- 
formation may  be  found  upon  this  point  in  Section  II.  of  the  Statis- 
tical Summaries,  page  624,  of  this  report,  and  in  that  portion  which 
relates  to  antitoxin  production. 

Cerebro-spindl  Meningitis. 

During  the  spring  of  1897  cerebro-spinal  meningitis  began  to  pre- 
vail as  an  epidemic  in  Boston  and  its  immediate  neighborhood,  until 
there  had  been  repoiled  during  the  year  a  total  of  184  deaths  in 
Boston  and  many  more  in  the  neighboring  cities. 

Since  the  nature  of  the  disease  is  not  generally  understood,  the 
Board  employed  experts  to  investigate  and  report  upon  the  path- 
ology of  the  disease.  The  work  was  entrusted  to  Dr.  W.  T.  Coun- 
cilman, professor  of  pathological  anatomy  in  the  Harvard  Medical 
School,  who  was  assisted  by  Drs.  F.  B.  Mallory  and  J.  H.  Wright. 
Their  report  is  comprised  in  a  monograph  of  178  pages,  illustrated 
with  a  map  showing  the  distribution  of  cases  in  Boston,  and  with 
eight  colored  plates. 

The  following  introductory  portion  of  the  report  presents  a 
brief  statement  of  the  prevalence  of  the  disease  in  recent  years  in 
Massachusetts :  — 

The  prevalence  of  epidemic  cerebro-spinal  meningitis  in  Massachusetts 
has  been  marked  with  much  irregularity.  An  epidemic  of  unusual  severity 
in  1873  gave  rise  to  an  investigation  and  report  by  Dr.  J.  B.  Upham,  which 
appeared  in  the  report  of  the  State  Board  of  Health  for  that  year.  A  sum- 
mary of  517  cases  reported  by  different  physicians  throughout  the  State 
was  given  in  that  report.  Dr.  Upham  was  particularly  well  quali6ed  for 
this  investigation  by  his  previous  acquaintance  with  the  disease  in  Newbern, 
North  Carolina,  during  the  civil  war.    In  considering  the  causes  of  the  dis- 
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ease  he  paid  particalar  attention  to  the  influence  of  insanitary  conditions  as 
an  active  or  predisposing  cause.    With  regard  to  this  he  says :  — 

The  relation  of  insanitary  conditions  in  and  around  the  abode  of  the  patient  to 
its  origin  or  supposed  cause  demands  the  most  careful  consideration.  In  weigh- 
ing the  evidence  contained  in  the  returns,  I  find  the  scale  to  be  pretty  evenly  bal- 
anced in  this  particular.  The  cases  are  distributed  among  all  classes  and  grades 
of  society, — the  high  and  low,  the  rich  and  the  poor,  locations  unexceptionable 
for  situation,  open  to  abundant  light  and  air,  and  the  pent-up  hovels  of  the  lowly 
and  wretched,  have  all  contributed  to  the  material  of  the  epidemic.  We  believe, 
therefore,  that  the  primal  origin  of  the  disease  is  atmospheric,  and,  for  the  pres- 
ent, beyond  our  ken. 

Since  Dr.  Upham*s  report,  great  discoveries  in  regard  to  the  aetiology  of 
many  of  the  infectious  diseases  have  been  made.  The  bacterium  which 
can  now  be  regarded  as  the  essential  cause  of  epidemic  cerebro-spinal  men- 
ingitis was  discovered  in  1887,  but  the  first  important  confirmation  of  that 
discovery  was  not  made  until  1895.  There  has  always  been  a  great  deal 
of  obscurity  in  the  relations  between  cerebro-spinal  meningitis  which  ap- 
peared in  an  epidemic  form  and  sporadic  cases  which  sometimes  appeared 
alone  or  in  connection  with  other  diseases,  and  which  were  very  similar  in 
their  clinical  manifestations  and  pathological  lesions  to  the  epidemic  form. 
With  the  view  of  clearing  up  this  and  some  other  obscure  points  in  the 
general  aetiology  and  pathology  of  the  disease  the  present  investigation  has 
been  undertaken  by  the  State  Board  of  Health.  The  present  epidemic  is  the 
only  one  of  considerable  importance  which  has  been  seen  since  the  advance 
in  bacteriology  and  pathology  has  made  such  an  investigation  possible.  In 
this  investigation  only  the  cases  which  were  seen  in  the  principal  hospitals 
and  in  which  the  diagnosis  of  the  disease  could  be  regarded  as  certain  have 
been  considered  at  any  length. 

The  accuracy  of  the  statistics  relating  to  this  disease  must  necessarily  be 
questioned,  as  presenting  a  history  of  its  actual  prevalence,  for  the  follow- 
ing reason :  — 

The  confusion  of  medical  terms  by  physicians,  together  with  the  fact  that 
all  returns  made  to  the  State  authorities  are  copies  of  certificates,  and  not 
originals,  and  that  these  copies  are  in  the  majority  of  instances  made  by 
men  who  have  little  or  no  knowledge  of  the  significance  of  medical  terms, 
give  to  the  information  obtained  in  regard  to  this  disease  a  great  measure 
of  uncertainty.  This  is  peculiarly  true  of  epidemic  cerebro-spinal  menin- 
gitis, —  a  disease  which  is  liable  to  be  confounded  with  several  other  forms 
of  brain  disease  in  consequence  of  the  similarity  in  nomenclature  of  the 
terms  employed  to  define  such  diseases.  In  addition  to  this,  the  disease  is 
not  a  common  one,  and  the  clinical  manifestations  of  it  are  liable  to  be 
confounded  either  with  other  cerebral  diseases  or  with  forms  of  diseases  in 
which  cerebral  symptoms  pi*edominate. 
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The  whole  number  of  deaths  reported  in  the  State  as  due  to  cerebro- 
spinal meningitis  daring  the  period  of  nearly  twenty  years,  ending  with 
Oct.  1,  1897  (nineteen  years  and  nine  months),  was  2,909,  or  nearly  150 
per  year.  In  this  summary  the  deaths  from  this  cause  in  the  fraction  of 
the  year  1897  are  those  which  were  reported  directly  to  the  State  Board  of 
Health  by  local  authorities.  The  numbers  for  the  years  1878  to  1896, 
inclusive,  were  fairly  uniform,  the  maximum  being  171  in  1888  and  the 
minimum  78  in  1878.  But  in  the  first  nine  months  of  1897  the  number 
reported  to  the  State  Board  of  Health  was  405,  those  in  Boston  alone  being 
184. 

That  these  numbers  are  probably  much  too  large  is  shown  by  a  classifi- 
cation of  the  deaths  by  ages.  For  this  purpose  the  deaths  occurring  in  the 
nine  years,  1887-95,  are  selected,  since  the  finer  distinction  of  separating 
the  deaths  in  each  of  the  first  five  years  of  life  was  first  introduced  into  the 
State  Registration  Report  in  1887.  The  deaths  recorded  in  those  years  by 
ages  were  as  follows :  — 

Deaths  from  Cerebro-spincU  Meningitis,  M(Us<ichuseUs,  1887-95. 
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By  the  foregoing  table  it  appears  that  316  deaths  from  this  disease,  or 
264-  P^i*  cent,  of  the  whole  number,  were  reported  as  having  occurred 
among  children  under  one  year.  This  fact  necessarily  vitiates  the  accuracy 
of  the  returns  to  a  considerable  degree,  since  the  disease  is  extremely  rare 
among  infants  as  well  as  among  those  of  advanced  years. 

The  reported  deaths  from  this  cause  occurred  mainly  in  the  large  cities 
and  towns,  the  whole  number  reported  from  towns  of  less  than  5,000  inhab- 
itants being  only  136,  or  less  than  5  per  cent,  of  the  whole  number. 

The  report  deals  largely  with  the  pathology  of  the  disease,  and 
contains  a  brief  history  of  its  prevalence  in  diflferent  countries,  a 
description  of  the  character  of  early  epidemics,  a  digest  of  111  clin- 
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ical  cases  which  were  admitted  to  three  hospitals  in  Boston  in  1896 
and  1897,  a  statement  relative  to  the  bacteriology  of  the  disease  and 
the  diagnostic  value  of  lumbar  and  spinal  puncture,  a  tabular  sum- 
mary of  post-mortem  examinations,  a  statement  of  the  various  lesions, 
and  of  the  other  forms  of  meningitis. 

Copies  of  this  speciar  report  will  be  sent  to  persons  who  may 
desire  it,  upon  application  to  the  secretary  of  the  Board,  142  State 
House,  Boston. 

Dysentery. 

During  the  past  fifty  years  dysentery  has  gradually  diminished  in 
its  destructiveness  in  Massachusetts  until  it  has  ceased  to  become  a 
prominent  factor  in  the  mortality  of  the  State.  From  a  mean  mor- 
tality of  8.4  per  10,000  living  in  the  five  years  1862-66  it  had  fallen 
to  0.9  in  the  five  years  1891-95,  or  less  than  one-ninth.  But  in 
1896  and  1897  there  has  been  a  tendency  to  a  slightly  increased 
mortality  from  this  cause.  The  prevalence,  however,  has  not  been 
uniformly  distributed,  but  has  shown  itself  in  circumscribed  localities. 

The  city  of  Brockton  appears  to  have  suffered  the  most  severely 
from  this  disease  in  1896,  the  deaths  having  been  84,  as  compared 
with  5  in  each  of  the  two  years  1895  and  1897.  Further  infor- 
mation from  Brockton  shows  that  these  deaths  were  not  limited 
to  any  particular  locality  but  were  quite  uniformly  distributed 
throughout  the  city.  Of  the  whole  number  of  deaths  from  this 
cause  in  Brockton  38  were  those  of  children  under  five  years  old. 

The  mortality  from  this  cause  in  Brockton  in  1896  was  equivalent 
to  a  death  rate  of  25  per  10,000  of  the  population,  while  that  of  the 
State  from  the  same  cause  and  in  the  same  year  was  1.6  per  10,000, 
and  that  of  Boston  was  less  than  1  per  10,000. 

During  the  year  1897  other  limited  epidemics  from  the  same  cause 
occurred  in  different  parts  of  the  State. 

The  following  report  of  an  epidemic  of  dysentery  in  South  Yar- 
mouth was  received  in  1897  :  — 

Report  of  an  Investigation  of  an  Epidemic  of  Dysentery  which  occurred  in 
South  Yarmouth  between  July  15  and  /Sept.  30^  1897. 

The  peculiar  diagnostic  symptoms  which  characterized  this  epidemic  as 
dysentery  were  the  sudden  onset,  the  extreme  prostration  and  bloody  dis- 
charges. In  some  instances  no  premonitory  symptoms  were  manifest  until 
the  colicky  pains  in  the  bowels  and  bloody  evacnations  marked  the  onset 
of  this  disease,  while  rapid  loss  of  strength,  feeble  pulse,  vesical  and  rectal 
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teaesmus  attended  its  progress.  Some  of  the  cases  recovered  in  one  week, 
others  recorered  after  periods  varying  from  two  weeks  to  three  months ; 
while  the  fatalities  generally  occurred  within  four  or  five  days  from  the 
onset  of  the  disease. 

The  period  of  incubation  or  invasion  in  many  of  the  cases  where  cer- 
tainty of  exposure  could  be  proven  was  about  one  week,  as  in  many  of  the 
cases  after  one  member  of  the  family  had  had  the  disease  about  this  length 
of  time  the  remaining  members  were  taken  simultaneously. 

In  several  instances  no  member  of  a  family  escaped,  while  in  some 
families  only  one  or  two  had  the  disease. 

The  prostration  and  muscular  weakness  in  some  cases  was  so  great  that 
the  younger  members  of  some  families  had  to  learn  to  walk  upon  recover- 
ing. As  a  general  rule  bloody  discharges  were  noticed  at  the  onset  of  the 
disease. 

In  many  cases  the  evacuations  were  muco-purulent  and  in  some  instances 
shreds  and  masses  of  membrane  evidently  sloughed  off  portions  of  the 
tissues  were  noted.  The  fatalities  occurred  either  in  quite  young  or  quite 
old  persons. 

In  the  majority  of  instances  this  epidemic  attacked  children  between  two 
and  twelve  years  of  age.  Before  giving  the  details  of  this  epidemic  it  is 
quite  essential  that  we  should  have  an  understanding  of  the  topography, 
conditions  of  soil,  water  supply,  conditions  and  habits  of  life  of  this  village. 

South  Yarmouth  is  situated  along  the  west  bank  of  Bass  River.  The 
land  is  low  and  level,  at  no  point  being  more  than  twenty-five  feet  above 
the  surface  of  this  sluggish  stream,  or,  more  properly,  an  inlet  of  the 
ocean.  The  soil  is  light  and  sandy,  and  at  a  depth  of  fifteen  or  twenty 
feet  there  is  a  clay  stratum  which  is  quite  impervious. 

The  water  supply  in  every  instance  where  this  epidemic  occurred  is  ob- 
tained from  driven  wells,  which,  as  near  as  could  be  ascertained,  were 
about  fifteen  or  twenty  feet  deep. 

There  is  no  system  of  sewage,  the  drainage  pipe  from  the  sink  opening 
at  the  surface  of  the  ground  into  a  trench  about  eighteen  inches  wide  and. 
often  filled  with  stagnant  dish-water  and  matters  from  vegetable  decompo- 
sition. 

In  one  instance,  where  this  epidemic  started,  this  trench  was  found  to 
be  only  twelve  feet  from  the  well  pipe.  In  another  case,  where  a  fatalit*^ 
occurred,  the  privy  was  fifteen  feet  from  a  driven  well.  In  many  instancea 
the  dish-water  is  simply  thrown  upon  the  surface  of  the  ground  to  1>« 
absorbed  and  often  only  ten  or  fifteen  feet  away  from  a  driven  well. 

There  was  no  one  milk  supply,  as  various  cows  kept  by  neighbors  scip^ 
plied  milk  to  the  families  who  had  this  disease. 

Careful  inquiry  elicited  the  fact  that  no  member  of  the  family  where  tJtfe« 
disease  started  had  been  away  from  home  for  at  least  one  month,  and  rft< 
one  had  visited  this  home  during  this  period,  so  that  the  conditions  wiilo! 
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prodaced  the  epidemic  must  be  sought  for  in  the  home  and  the  immediate 
surroundings. 

Socially  the  village  may  be  divided  into  two  parts,  north  village  or  as  it 
is  called  "  Georgetown,"  and  the  village  proper. 

The  epidemic  started  July  15  in  north  village,  which  is  situated  about 
one-half  mile  north  of  South  Yarmouth  proper,  and  consists  of  fourteen 
small  one-story  wooden  houses  situated  quite  closely  together.  The  inhab- 
itants are  all  of  the  poorer  class  and  have  not  much  regard  for  the  sanitary 
condition  of  their  surroundings. 

Malarial  Fever. 

During  the  past  year,  so  far  as  can  be  learned  from  the  reports  of 
local  health  authorities,  malarial  fever  has  not  prevailed  quite  as 
extensively  as  in  the  previous  year.  The  cities  and  towns  attacked 
have  been  the  same  as  in  the  years  immediately  preceding,  with  the 
exception  of  a  limited  prevalence  in  the  towns  lying  about  the  east- 
erly end  of  the  new  metropolitan  reservoir  and  of  basin  No.  5  in 
Southborough. 

Brief  mention  has  been  made  in  the  last  two  reports  of  the  ap- 
pearance of  malarial  fever  at  Uxbridge,  in  the  valley  of  the  Black- 
stone  River.  The  disease  has  prevailed  in  that  town  quite  extensively 
in  each  of  the  past  three  years,  1895,  1896  and  1897.  There  are  in 
the  town  several  mill-ponds  interspersed  among  three  villages,  in 
each  of  which  there  is  a  considerable  manufacturing  population. 
Tho  elevation  of  most  of  the  houses  throughout  the  densely  settled 
portion  of  the  town  varies  from  eight  or  ten  feet  to  forty  feet  or 
more  above  the  mill-ponds. 

The  accompanying  map  has  been  prepared  to  show  the  location 
of  the  inhabited  houses  in  the  town,  with  the  number  of  persons 
in  each  house,  and  the  number  who  have  been  attacked  with  mala- 
rial fever  at  some  time  during  the  years  1895,  1896  and  1897. 
The  whole  number  of  small  squares  in  each  instance  represents  the 
number  of  persons  living  in  the  house,  and  the  shaded  squares  show 
the  number  in  each  house  who  were  attacked  with  malarial  fever 
during  one  or  more  of  these  three  years. 

This  map  presents  only  the  densely  settled  part  of  the  town. 
Other  cases  also  occurred  in  outlying  districts,  especially  in  one 
manufacturing  village  a  short  distance  easterly  from  the  portion 
shown  on  the  map. 

One  condition  appears  to  be  common  to  all  the  districts  which 
have  been  invaded  with  malaria  in  Massachusetts,  namely,  the  pres- 
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ence  of  moist  lands  in  an  nnnsual  degree.  The  mill-ponds  and 
meadows  upon  the  Housatonic,  the  Connecticut,  the  lower  portion 
of  the  Deerfield,  the  Blackstone  at  Uxbridge,  the  Sudbury  at  Fram- 
ingham,  the  Charles  at  Newton  and  the  other  towns  along  its  shores, 
the  low  lands  along  the  sources  of  the  Mystic  in  Woburn  and  Win- 
chester, the  tributaries  of  the  Saugus  at  North  Saugus  and  the  mill- 
pond  at  Pranker*s  dam  in  Saugus,  have  furnished  the  districts  in 
which  malaria  has  chiefly  appeared. 

Offensive  Trades. 

During  the  past  year  no  instances  requiring  the  action  of  the  Board 
have  been  referred  to  it  under  the  provisions  of  the  offensive  trade 
acts.  The  advice  of  the  Board  has  been  sought  in  a  few  instances 
with  reference  to  the  proper  treatment  of  such  cases,  and  the  places 
have  been  inspected  by  the  Board,  but  the  necessary  action  has  in 
each  instance  been  taken  by  th^  local  board  of  health. 

Inspection  of  Summer  Resorts. 

The  importance  of  some  supervision  over  the  summer  resorts,  pic- 
nic and  camp  grounds  throughout  the  State  becomes  more  evident 
every  year.  Occasionally  epidemics  of  disease  are  traced  to  these 
places  among  persons  who  have  visited  them  and  then  returned  to 
their  homes,  such  illness  having  undoubtedly  been  due  to  the  unsan- 
itary condition  of  these  places. 

In  most  instances  these  resorts  are  located  upon  the  shores  of 
some  pond  or  stream,  and  not  unfrequently  the  water  supply  selected 
for  the  use  of  the  patrons  of  these  places  is  taken  from  the  same 
pond  or  stream.  When  the  source  is  one  of  undoubted  purity,  the 
water  may  be  used  with  impunity,  but  it  too  often  happens  that  the 
drainage  of  these  places  finds  its  way  into  the  pond  or  stream,  and 
renders  it  unfit  for  drinking  purposes. 

There  should  be,  therefore,  some  legal  provision  by  which  no 
resort  shall  in  future  be  established  upon  the  shores  or  watershed  of 
any  stream  or  pond  used  or  likely  to  be  used  as  a  water  supply,  with- 
out definite  supervision  or  requirement  with  reference  to  its  water 
supply  and  drainage  such  as  is  provided  by  chapter  375  of  the  Acts 
of  1888,  section  3.  Such  a  provision  would  undoubtedly  prove  to 
be  a  double  protection,  since  it  would  not  only  afford  better  security 
to  the  patron^  ^^  ^l---  T>lace8,  but  also  would  prevent  the  pollution. 
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ints  are  all  of  the  poorer  class  and  have  not  much  regard  for  the  sanitary 
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Malarial  Fever. 
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Brief  mention  has  been  made  in  the  last  two  reports  of  the  ap- 
pearance of  malarial  fever  at  Uxbridge,  in  the  valley  of  the  Black- 
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ence  of  moist  lands  in  an  unusual  degree.  The  mill-ponds  and 
meadows  upon  the  Housatonic,  the  Connecticut,  the  lower  portion 
of  the  Deerfield,  the  Blackstone  at  Uxbridge,  the  Sudbury  at  Fram- 
ingham,  the  Charles  at  Newton  and  the  other  towns  along  its  shores, 
the  low  lands  along  the  sources  of  the  Mystic  in  Woburn  and  Win- 
chester, the  tributaries  of  the  Saugus  at  North  Saugus  and  the  mill- 
pond  at  Pranker's  dam  in  Saugus,  have  furnished  the  districts  in 
which  malaria  has  chiefly  appeared. 

Offensfve  Trades. 

During  the  past  year  no  instances  requiring  the  action  of  the  Board 
have  been  referred  to  it  under  the  provisions  of  the  offensive  trade 
acts.  The  advice  of  the  Board  has  been  sought  in  a  few  instances 
with  reference  to  the  proper  treatment  of  such  cases,  and  the  places 
have  been  inspected  by  the  Board,  but  the  necessary  action  has  in 
each  instance  been  taken  by  th^  local  board  of  health. 

Inspection  of  Summer  Resorts. 

The  importance  of  some  supervision  over  the  summer  resorts,  pic- 
nic and  camp  grounds  throughout  the  State  becomes  more  evident 
every  year.  Occasionally  epidemics  of  disease  are  traced  to  these 
places  among  persons  who  have  visited  them  and  then  returned  to 
their  homes,  such  illness  having  undoubtedly  been  due  to  the  unsan- 
itary condition  of  these  places. 

In  most  instances  these  resorts  are  located  upon  the  shores  of 
some  pond  or  stream,  and  not  unfrequently  the  water  supply  selected 
for  the  use  of  the  patrons  of  these  places  is  taken  from  the  same 
pond  or  stream.  When  the  source  is  one  of  undoubted  purity,  the 
water  may  be  used  with  impunity,  but  it  too  often  happens  that  the 
drainage  of  these  places  finds  its  way  into  the  pond  or  stream,  and 
renders  it  unfit  for  drinking  purposes. 

There  should  be,  therefore,  some  legal  provision  by  which  no 
resort  shall  in  future  be  established  upon  the  shores  or  watershed  of 
any  stream  or  pond  used  or  likely  to  be  used  as  a  water  supply,  with- 
out definite  supervision  or  requirement  with  reference  to  its  water 
supply  and  drainage  such  as  is  provided  by  chapter  375  of  the  Acts 
of  1888,  section  3.  Such  a  provision  would  undoubtedly  prove  to 
be  a  double  protection,  since  it  would  not  only  afford  better  security 
to  the  patrons  of  these  places,  but  also  would  prevent  the  pollution, 
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by  the  draioage  of  such  places,  of  the  water  supplies  of  cities  and 
towns. 

The  secretary  was  instructed  by  the  Board  to  **  notify  the  owners 
of  these  resorts  of  such  unsanitary  conditions  as  were  found  to  exist, 
and  that  they  should  be  requested  to  devise  plans  for  improving  such 
conditions." 

Letters  were  therefore  addressed  to  the  owners  or  superintendents 
of  these  places,  and  especially  to  those  who  had  been  notified  in  the 
preceding  year,  but  had  not  complied  with  the  suggestions  of  the 
Board. 

The  Bacteriological  Work  of  the  Board. 

The  concise  phrase  so  often  met  with  at  the  present  day  in  the 
reports  of  the  transactions  of  many  continental  health  authorities, 
namely,  **  the  campaign  against  infectious  diseases,"  expresses  better 
than  any  other  the*  most  important  work  of  any  board  of  health 
whether  local,  State  or  national. 

Infectious  diseases  are  everywhere  present  and  contribute  very 
largely,  not  only  to  the  rolls  of  mortality,  but  also  to  the  hospitals 
and  infirmaries  intended  to  receive  their  victims.  That  man,  by 
energetic  means,  by  the  employment  of  modern  methods  both  for 
the  prevention  and  the  treatment  of  this  class  of  diseases,  has  been 
enabled  to  limit  not  only  their  relative  effect  upon  the  population 
but  also  their  fatality,*  is  a  matter  susceptible  of  definite  proof. 

One  of  the  most  important  weapons  for  use  in  this  campaign  is 
the  bacteriological  department,  which  now  forms  a  part  of  the  equip- 
ment of  most  public  sanitary  organizations.  The  bacteriological 
laboratory  of  the  Board,  established  at  the  Bussey  Institute,  near  the 
Forest  Hills  station,  on  the  New  York,  New  Haven  &  Hartford 
Railroad  in  1894,  has  proved  a  very  eflScient  aid  to  the  work  of  the 
Board. 

The  special  lines  of  work  carried  on  at  the  laboratory  during  the 
past  year  have  been  the  examination  of  diphtheria  cultures,  of 
material  suspected  to  contain  the  bacilli  of  tuberculosis,  the  blood 
of  malarial  patients,  the  production  of  diphtheria  and  of  tetanus 
antitoxin,  and  of  such  other  work  relative  to  the  investigation  of  in- 
fectious diseases  as  was  referred  to  this  department. 

The  question  of  conducting  a  work  of  this  character,  which  in- 


♦  The  term  •♦  fatality  "  is  here  used  to  denote  the  ratio  of  deaths  from  any  given  cause  to 
the  number  of  cases. 
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volved  the  giving  of  aid  to  local  boards  of  health  at  considerable 
distances  from  the  laboratory,  has  passed  beyond  the  experimental 
stage.  It  at  first  appeared  somewhat  doubtful  whether  the  cultures 
of  diphtheria  bacilli  could  be  successfully  carried  out  for  boards  of 
health  in  western  Massachusetts,  but  during  the  past  year,  out  of  a 
total  of  2,204  cultures,  556  were  received  for  examination  from  the 
boards  of  health  of  cities  and  towns  more  than  fifty  miles  distant 
from  the  laboratory,  and  125  of  these  were  from  places  one  hundred 
and  fifty  miles  and  over  from  the  laboratory.  All  of  these  are  sent 
by  express  or  messenger,  as  in  the  case  of  samples  of  material  from 
tuberculous  patients  or  persons  suspected  of  being  tuberculous.  In 
a  few  instances  packages  have  been  forwarded  by  mail,  through 
ignorance  of  the  law.  This  can  be  done  only  when  packages  are 
used  which  are  approved  by  the  postal  authorities.  Since  the  ex- 
press delivery  is  quite  as  prompt  as  the  mail,  the  Board  requires 
that  all  packages  shall  be  sent  by  express,  or  messenger,  as  a  con- 
dition for  their  examination,  except  those  which  contain  the  dried 
specimens  of  blood,  which  cannot  be  regarded  as  infectious  material. 


Local  Nuisances. 

A  popular  impression  has  existed  since  the  first  establishment  of 
the  State  Board  of  Health  that  one  of  the  functions  of  the  Board  is 
the  suppression  of  local  nuisances  in  cases  where  the  local  board 
either  neglects  or  refuses  to  act,  and  that  the  State  Board  was  con- 
stituted a  board  of  appeal  in  such  instances.  No  such  power,  how- 
ever, was  ever  given  by  the  statutes  to  the  State  Board.  The  only 
board  of  appeal  in  such  instances  is  the  board  of  county  commis- 
sioners, which  can  act  under  the  following  statute  (P.  S.,  chapter 
80,  section  36)  :  — 

*'  Any  person  aggrieved  by  the  neglect  or  refusal  of  the  board  of 
of  health  in  a  city  or  town  to  pass  all  proper  orders  abating  a  nui- 
sance or  nuisances  may  appeal  to  the  county  commissioners,  who 
may  hear  and  determine  the  matter  of  such  appeal,  and  exercise  in 
such  case  all  the  powers  which  the  board  might  exercise." 

A  local  board  of  health  is  required  by  law  *'  to  examine  into  all 
nuisances,  sources  of  filth  and  causes  of  sickness  within  its  town,  or 
in  any  vessel  within  the  harbor  of  such  town,  that  may  in  its  opinion 
be  injurious  to  the  health  of  the  inhabitants,  and  destroy,  remove  or 
prevent  the  same  as  the  case  may  require." 
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Under  the  provisions  of  this  law  the  authority  of  local  boards  is 
very  great.  In  the  words  of  Judge  Wells,  in  the  case  of  the  city  of 
Salem  against  the  Eastern  Railroad  Company,  <<  Their  action  is  in- 
tended to  be  prompt  and  summary.  They  are  clothed  with  extraor- 
dinary powers  for  the  protection  of  the  community  from  noxious 
influences  afl^ecting  life  and  health ;  and  it  is  important  that  their 
proceedings  should  be  delayed  as  little  as  possible.  Delay  might 
defeat  all  beneficial  results ;  and  the  necessity  of  the  case  and  the 
importance  of  the  public  interests  at  stake  justify  prompt  action." 

The  utmost  that  the  State  Board  can  do  in  all  such  instances  is  to 
advise,  but  not  to  act  in  an  executive  capacity. 

Food  and  Drug  Inspection. 

The  work  of  the  Board  in  the  department  of  food  and  drug  in- 
spection is  conducted  under  the  provisions  of  an  act  which  was 
passed  in  1882,  and  amended  in  the  following  year,  by  which  an 
annual  appropriation  (at  present  amounting  to  $11,500)  is  made 
for  carrying  out  the  provisions  of  the  act. 

The  work  of  the  first  year  was  mainly  in  the  direction  of  investi- 
gation, for  the  purpose  of  ascertaining  the  actual  existing  condition 
with  reference  to  the  matter  of  adulteration  of  food  and  druors. 
Certain  conditions  were  found  to  exist  which  aided  in  establishing:  a 
basis  for  future  work.  It  was  found  that  popular  notions  in  regard 
to  the  extent  and  the  character  of  food  adulteration  were  consider- 
ably exaggerated ;  that  food  adulteration  was  mainly  confined  to 
certain  ai-ticles,  the  most  valuable  of  which  was  milk ;  that  certain 
staple  articles  of  food,  such  as  the  cereals  and  sugars,  were  very 
rarely  adulterated ;  that  careful  inspection  and  supervision  of  the 
food  supply  resulted  in  a  decided  diminution  in  the  ratio  of  adulter- 
ation, especiall}'  in  the  case  of  milk  and  spices ;  and  that  cases  of 
adulteration  of  articles  of  food  with  substances  actively  harmful 
or  injurious  to  the  health  of  the  consumer  were  far  more  rare  than 
adulterations  of  a  fraudulent  or  commercial  character  only. 

The  whole  number  of  samples  examined  since  the  beginning  of 
work  under  this  act  was  86,793,  and  of  this  number  28,647,  or  33 
per  cent.,  were  found  to  be  below  the  required  standard  of  purity. 
SuflScient  comment  has  heretofore  been  made  upon  the  fact  that 
these  examinations  do  not  represent  the  actual  condition  of  the  food 
market  in  this  State,  since  experience  in  the  work  of  collection  has 
taught  the  inspectors  to  select  for  examination  mainly  those  articles 
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which  are  liable  to  adulteration.  By  this  means  the  percentage  of 
adulteration  published  annually  in  the  report  of  the  Board  and 
monthly  in  its  bulletins  far  exceeds  the  actual  percentage,  when 
all  articles  of  food  are  taken  into  account. 

It  is  quite  certain  that  the  protection  afforded  by  the  constant 
supervision  exercised  under  the  provisions  of  the  food  and  drug 
acts,  when  considered  from  an  economic  stand-point,  far  exceeds 
the  sum  appropriated  annually  for  the  enforcement  of  the  law. 

Drug8. 

Food  differs  from  medicine,  both  in  importance  to  the  human  race 
and  in  the  quality  and  character  of  the  adulterations  to  which  it  is 
subjected.  The  Board  has  endeavored  to  apportion  the  work  per- 
formed in  its  department  of  food  and  drug  inspection  in  accordance 
with  the  relative  importance  of  these  two  subjects,  and  hence  the 
time  spent  in  the  analysis  of  drugs,  and  the  number  of  samples 
examined  has  usually  been  about  ten  to  fifteen  per  cent,  of  the 
whole  time  occupied,  and  of  the  samples  examined. 

In  the  report  of  a  committee  of  experts  in  1880,  which  formed 
the  basis  of  the  State  laws  of  Massachusetts  and  other  States  upon 
food  inspection,  it  was  shown  that  legislation  was  needed  more  for 
commercial  than  for  sanitary  reasons.  So  far  as  food  is  concerned 
this  statement  is  correct.  In  the  matter  of  drugs,  and  especially  of 
patent  medicines,  however,  legislation  does  not  appear  to  have  made 
so  rapid  progress  as  in  the  direction  of  food  inspection. 

It  was  shown  in  a  recent  report  that  one  single  article  of  food  — 
butter  —  was  protected  in  Massachusetts  by  the  existence  of  four 
sets  of  officials,  so  that  violation  of  the  law  in  regard  to  this  article 
had  become  almost  impossible  in  the  State. 

On  the  other  hand,  the  laws  relating  to  the  sale  of  proprietary 
medicines,  recently  enacted,  appear  to  have  been  framed,  so  far  as 
these  articles  are  concerned,  in  the  interest  of  the  manufacturer 
rather  than  in  that  of  the  consumer. 

By  the  statute  of  1888,  chapter  209,  a  law  was  enacted  which 
afforded  some  protection  against  the  careless  and  illegal  sale  of 
poisons.  This  act  was  framed  upon  conditions  somewhat  similar  to 
those  which  prevail  in  England,  and  specified  a  considerable  number 
of  poisons,  but  by  the  law  of  1896,  an  exception  was  made  in  favor 
of  the  unlimited  sale  of  proprietary  medicines.  It  was  shown,  not 
only  in  the  early  reports  of  this  Board  but  also  in  the  summary 
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presented  in  the  last  report  that  very  many  proprietary  medicines 
contained  violent,  irritating  poisons,  that  others  were  calculated  to 
deceive  consumers  and  lead  to  the  formation  of  incurable  habits,  in 
consequence  of  the  ignorance  of  the  consumer  as  to  their  actual 
contents.  Instances  have  repeatedly  come  to  the  knowledge  of  the 
Board  of  serious  injury  in  consequence  of  this  defect  in  the  law,  and 
it  is  desirable  that  the  defect  should  be  remedied. 

Library  and  Publioatigns  op  the  State  Board  op  Health. 

During  the  twenty-nine  years  since  the  establishment  of  the  State 
Board  of  Health  an  excellent  library  of  works  upon  public  hygiene 
has  been  collected  at  the  office  of  the  Board,  consisting  of  about  four 
thousand  volumes  of  books  and  a  large  collection  of  pamphlets, 
which  have  been  obtained  either  by  gift,  purchase  or  exchange. 
The  principal  topics  embraced  in  the  collection  are  the  following :  — 

General  hygiene,  including  many  treatises  on  public  health  and  State 
medicine. 

Water  supply,  sewerage  and  sewage  disposal.  This  collection  contains  a 
very  full  list  of  the  reports  of  city  and  town  water  boards  and  sewer- 
age commissions,  not  only  of  Massachusetts  municipalities,  but  also 
those  of  other  cities,  both  American  and  foreign,  together  with  many 
maps,  plans  and  charts  illustrating  the  work  of  the  engineering  de- 
partment of  the  Board. 

Food  and  drug  inspection. 

Infectious  diseases,  especially  cholera,  typhoid  fever,  small-pox  and  vac- 
cination, including  the  very  full  reports  of  the  recent  parliamentary 
commission  of  England  upon  vaccination . 

School  hygiene. 

Hospitals,  general  and  special. 

Animal  diseases. 

Bacteriology. 

Disposal  of  the  dead. 

Medical  jurisprudence  and  toxicology. 

United  States  government  reports. 

Reports  of  State  boards  of  health  of  United  States  (full  sets) . 

Reports  of  city  boards  of  health. 

Reports  of  the  health  authorities  of  foreign  governments. 

Vital  statistics.  This  collection  comprises  nearly  full  sets  of  the  registra- 
tion reports  of  each  of  the  New  England  States  and  of  Michigan, 
Minnesota  and  Ontario ;  a  full  set  of  the  registrar-general's  reports  of 
England ;  also  partial  sets  of  Austrian,  Russian,  Swiss,  Italian,  Scotch, 
Irish  and  Japanese  reports. 
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The  following  periodicals  are  received  regularly  at  the  office  of 
the  Board,  either  by  exchange  or  otherwise  :  — 

Transactions  of  American  Public  Health  Association,  full  set. 

The  Boston  Medical  and  Surgical  Journal,  Boston  (weekly). 

The  Journal  of  the  American  Medical  Association  of  Chicago  (weekly). 

The  Sanitary  Record,  London  (weekly). 

Public  Health,  London  (monthly). 

Bulletins  of  State  and  city  boards  of  health. 

Reports  of  the  Local  Government  Board  of  England,  annual  and  supple- 
ments. 

The  Local  Government  Chronicle,  London  (weekly). 

Food  and  Sanitation,  London  (weekly). 

The  Journal  of  the  Sanitary  Institute,  London  (quarterly). 

The  Journal  of  the  Society  of  Arts,  London  (weekly). 

The  Journal  of  the  Franklin  Institute,  Philadelphia  (monthly). 

The  Engineering  Record,  New  York  (weekly). 

The  Surveyor,  London  (weekly). 

The  Analyst,  London  (monthly) . 

The  Druggists'  Circular,  New  York  (monthly) . 

Journal  of  the  Royal  Statistical  Society,  London  (yearly) . 

Stalistisches  Jahrbuch,  Berlin  (yearly) . 

Deutsche  Rundschau,  Berlin  (bi-weekly). 

Annales  de  Tlnstitut  Pasteur,  Paris  (monthly). 

Revue  d'Hygiene,  Paris  (monthly). 

Zeitschrift  fiir  Hygiene  und  Infections  Krankheiten,  Leipzig  (bi-monthly). 

Journal  d'Hygiene,  Paris  (weekly). 

Veroffentlichungen,  Kaiserliches  Gesundheitsamt. 

Arbeiten,  Kaiserliches  Gesundheitsamt. 

Vierteljahrsschrift  fiir  offentlichc  Gesundheitspflege  (quarterly). 

Centralblatt  fiir  allgemeine  Gesundheitspflege  (monthly). 

Massachusetts  Medico  Legal  Society  Transactions  (yearly). 

Revue  intemationale  des  falsifications,  Amsterdam  (monthly). 

The  Ephemeris,  irregularly,  Brooklyn,  New  York. 

The  Index  Medicus  (monthly). 

Bulletin.     D'Institut  International  Statistique,  Rome  (yearly). 

United  States  Department  of  Agriculture. 

Reports  of  Bureau  of  Animal  Industry. 

Bulletins  of  Division  of  Chemistry. 

Bulletins  of  New  England  Weather  Service. 

United  States  Marine  Hospital  Service.  Weekly  Abstract  of  Sanitary 
Reports. 

Transactions  of  Massachusetts  Medical  Society  (yearly) . 

Journal  of  Massachusetts  Association  of  Boards  of  Health  (quarterly) . 
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This  library  is  not  for  general  circulation,  but  these  volumes  and 
pamphlets  may  be  consulted  at  the  office  on  any  day  from  9  to  5 
by  persons  who  are  interested  in  the  subject  of  hygiene. 

The  regular  publications  of  the  Board  are  its  annual  reports,  re- 
quired by  the  provisions  of  chapter  101  of  the  Acts  of  1886,  section 
2  ;  an  annual  report  upon  the  prosecutions  and  expenditures  made 
under  the  food  and  drug  acts,  chapter  289,  Acts  of  1884,  section  2 ; 
an  annual  report  upon  its  doings  in  relation  to  the  care  and  over- 
sight of  inland  waters,  under  chapter  375  of  the  Acts  of  1888,  sec- 
tion 1  (usually  numbered  as  Senate,  Doc.  4)". 

In  addition  to  the  foregoing  annual  reports,  the  Board  issues  a 
weekly  bulletin,  containing  the  following  items  :  a  weekly  statement 
of  the  number  of  cases  of  diseases  dangerous  to  the  public  health 
reported  to  the  State  Board  of  Health  by  local  boards  of  health 
under  the  provisions  of  chapter  302  of  the  Acts  of  1893,  section  1 ; 
a  weekly  statement  of  the  deaths  in  each  city  and  town  (this  is  a  vol- 
untary report  and  does  not  comprise  the  smaller  towns)  ;  a  monthly 
statement  of  the  operations  of  the  department  of  food  and  drug 
inspection. 

The  Board  has  also  published  from  time  to  time  special  reports  in 
compliance  with  resolves  of  the  Legislature,  upon  various  subjects : 
the  sale  and  use  of  opium ;  the  manufacture  of  oleomargarine ;  on 
the  existence  of  arsenic  in  wall  paper  and  other  fabrics ;  the  pollu- 
tion of  ice  supplies ;  the  manufacture  of  artificial  ice  ;  the  system  of 
sewerage  for  the  north  metropolitan  district;  the  metropolitan  water 
supply ;  the  improvement  of  the  Charles  River,  the  Neponset  River 
and  of  the  Concord  and  Sudbury  rivers ;  the  restoration  of  Green 
Harbor ;  the  sewerage  of  Salem  and  Peabody. 

It  has  also  published,  under  its  general  authority  to  '*  gather  in- 
formation upon  health  matters  for  diffusion  among  the  people" 
(chapter  104,  Acts  of  1886,  section  4),  many  circulars  on  the  pre- 
vention of  infectious  diseases,  disinfection,  the  use  of  antitoxin, 
etc.,  including  the  valuable  monograph  upon  Cerebro-spinal  Menin- 
gitis by  Dr.  Councilman,  published  during  the  present  year,  and  a 
reprint  of  Dr.  Russell's  paper  on  the  Prevention  of  Tuberculosis. 

Copies  of  these  two  reports  can  be  had  on  application  to  the  Board. 
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Local  Boards  of  Health. 

It  has  been  customary  to  place  in  the  annaal  report  of  the  State 
Board  a  digest  of  such  matters  of  special  interest  as  appear  in  the 
annaal  reports  of  local  boards  of  health  to  their  respective  munic- 
ipal authorities  under  the  title  of  Health  of  Towns.  An  examina- 
tion of  the  material  presented  in  the  present  year  shows  in  the 
reports  of  these  boards  a  very  marked  progress  in  sanitary  matters 
in  many  directions. 

In  six  of  the  larger  cities  of  the  State  special  mention  is  made  of 
the  urgent  need  of  isolation  hospitals.  During  the  past  year  the 
city  of  Worcester  has  completed  an  excellent  contagious  disease 
hospital  in  a  well-selected  location,  which  is  now  doing  good  ser- 
vice in  caring  for  persons  sick  with  infectious  diseases.  There  are 
now  at  least  eight  cities  and  towns  furnished  with  these  useful  insti- 
tutions. 

Another  important  matter  which  appears  in  these  reports  is  the 
supervision  of  the  production  and  sale  of  milk  by  the  local  boards, 
including  the  inspection  of  the  dairies  and  the  animals  where  the 
milk  is  produced.  The  recent  discussion  of  this  question  at  the 
meetings  of  the  Massachusetts  Association  of  Boards  of  Health  has 
evidently  borne  good  fruit. 

The  law  in  regard  to  the  supervision  of  bakeries  recently  enacted 
has  been  recognized  by  the  local  boards,  and  inspections  and  im- 
provements have  been  made  in  these  establishments  in  most  of  the 
cities. 

Formaldehyde  has  been  quite  generally  introduced  as  a  gaseous 
disinfectant  for  apartments  by  local  boards  in  place  of  sulphur 
dioxide,  and  in  one  city  (Newton)  experiments  have  been  con- 
ducted to  determine  its  efficiency  and  are  reported  in  the  annual 
report  of  the  local  board  of  that  city. 

In  all  the  cities  antitoxin  has  been  used,  furnished  by  the  State 
Board,  and  favorable  results  are  generally  reported  from  its  use. 

In  most  of  the  large  cities  bacteriological  laboratories  have  been 
established  as  auxiliaries  to  the  work  of  the  local  boards  in  deter- 
mining the  character  of  such  infectious  diseases  as  it  is  possible  to 
decide  upon  by  this  means.  The  State  Board  conducts  a  similar 
line  of  work  for  many  other  cities  and  towns  which  are  not  thus 
provided. 
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In  Boston,  Cambridge  and  Newton  a  systematic  medical  inspec- 
tion of  schools  is  conducted,  following  the  plan  inaugurated  by  the 
Boston  board  of  health. 

In  one  city  (North  Adams)  action  has  been  taken  by  the  local 
board  of  health,  under  the  provisions  of  chapter  338  of  the  Acts 
of  1895,  with  reference  to  the  sale  of  ice  from  polluted  sources  of 
supply. 

Special  attention  is  called  in  several  reports  to  the  need  of  im- 
proved means  of  garbage  disposal  in  some  of  the  larger  cities. 
Thus  far  Lowell  is  the  only  city  in  the  State  which  has  main- 
tained continuously  for  several  years  an  establishment  for  the  de- 
struction of  garbage  by  fire.  A  brief  extract  from  the  report  of 
the  local  board  of  health  upon  this  subject  may  be  found  in  the 
section  of  this  report  upon  the  Health  of  Towns. 

Several  reports  mention  the  subject  of  limiting  the  keeping  of 
swine  in  populous  districts,  and  local  boards  have  provided  regula- 
tions to  prevent  nuisance  from  this  cause. 

In  several  of  the  larger  cities  facilities  for  bathing  have  been 
offered  to  the  inhabitants,  by  means  either  of  open-air  establish- 
ments or,  as  in  Boston  and  Brookline,  by  bath-houses  for  use  both 
in  summer  and  winter.  The  new  public  bath-house  at  Brookline  is 
a  model  in  its  equipment,  and  furnishes  not  only  the  means  for 
battling  for  both  sexes,  but  facilities  for  instruction  in  the  healthful 
and  life-saving  art  of  swimming. 

At  the  summer  bathing  establishments  in  Boston,  18  in  number, 
in  1897,  the  whole  number  of  baths  recorded  during  the  season  was 
657,275. 

The  Registration  of  Vital  Statistics. 

In  the  last  report  of  the  Board  a  very  full  summary  of  the  vital 
statistics  of  the  State  was  presented,  embracing  a  period  of  forty 
years  (1856-95).  Hence  the  following  summary  relates  chiefly  to 
the  additional  figures  for  1896. 

Assuming  that  the  rate  of  growth  from  1890  to  1895  has  been 
continued  to  1896,  the  population  for  1896  is  estimated  to  have  been 
2,555,987.  The  following  table  presents  in  a  condensed  form  the 
vital  statistics  of  the  State  for  the  fifty  years  1847-96  :  — 
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Marriages,  Births  and  Deaths  in  MASSACHUSETTS  (1847-1806), 
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4,016 

12,540 

12,475 
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19  68 

^ 

lM9,t 

965,245 

6,936 

25,773 

20,423 

6,360 

- 

26.70 

21.16 

5.54 

1850,    . 

994,514  '  10,345 

27,664 

16,606 

11,058      20.80 

27.82 

16.70 

11.12 

1851,    . 

1,020.673  1  11,966 

28,681 

18,934 

9,747     23.44 

28.10 

18.55 

9.55 

1852, 

1,047,520 

11,578 

29,802 

18,482 

11,320      22.10 

28.45 

17.64 

10.81 

1853,    . 

1,076,072 

12.828 

30,920 

20,301 

10.619  '    23.86 

28.76 

18.88 

9.88 

1854,    . 

1,103.350 

13.683 

31,997 

21,414 

10,583      24.80 

29.00 

19.41 

9.69 

1855,   . 

1,132,369 

12,329 

82,845 

20,798 

12,047 

'  21.77 

29.01 

18.37 

10.64 

1866,    . 

1,151,461 

12,265 

84,445 

20.784 

13,711      21.30 

29.91 

18.00 

11.91 

1857,    . 

1,170,S<M 

11,739 

35,320 

21,280 

14,040      20.05 

30.16 

18.17 

11.99 

185S,    , 

1,190.584 

10,527 

34,491 

20,776 

13,716  1    17.68 

28.97 

17.45 

11.52 

185P,    , 

1,210,667 

11,475 

35.422 

20.976 

14,446      18.96 

29.26 

17.33 

11.93 

1863,    . 

1,231,066 

12,404 

36,061 

23,068 

12,983      20.15 

29.28 

18.74 

10.54 

1861,    , 

1,238,177 

10,972 

35,445 

24,085 

11.360 

17.72 

28.63 

10.45 

9.17 

1862,    , 

1,245,328 

11.014 

32,275 

22,974 

9.301 

!  17.69 

25.92 

18.45 

7.47 

1863,    . 

1,262.621 

10,873 

30,314 

27,761 

2.663  !  17.36 

24.20 

22.15 

2.06 

1864,    . 

1,269,756 

12,518 

30.449 

28,753 

1,696 

19.87 

24.17     22.83 

1.35 

1865, 

1,267,031 

13,061 

30,249 

26,152 

4,097 

20.60 

23.87 

20.64 

3.23 

1866,    , 

1,302,992 

14,428 

84.086 

23,637 

10,448  1  22.14 

26.16 

18.14 

8.02 

1867,    . 

1,339,976 

14.461 

35,062 

22,772 

12,290  "  21.67 

26.17 

17.00 

O.IT 

1868,    . 

1,378,010 

13.856 

36,193 

25,603 

10,590;    20.12 

26.26 

18.58 

7.68 

1869,    . 

1,417.125 

14,826 

36.141 

26,054 

10,087  ,j  20.92 

25.60 

18.39 

7.12 

1870,   . 

« 

1,457,351 

14,721 

38,259 

27,3-29 

10,930  1  20.20 

26.25 

18.75 

7.50 

1871,    . 

1,494,834 

15,746 

89.791 

►  27,943 

11,848  I,  21.08 

26.63 

18.70 

7.93 

1872,    . 

1,632.258 

16,142 

43.235 

35,019 

8,216  1 

21.08 

28.22 

22.86 

5.37 

1878,    , 

1,571,146 

16,437 

44,481 

33,912 

10,569 

20.92 

28.31 

21.58 

6.73. 

1874, 

1.611,022 

15,664 

46,631 

31,887 

13,744 

19.32 

28.32 

19.79 

8.53 

1875, 

1,651,912 

13,663 

43,996 

34,978 

9,018  1  16.54 

26.63 

21.17 

5.46 

1876, 

1.677.351 

12,749 

42,149    33,186 

8,963  '  16.20 

26.13 

19.78 

6.34 

1H77, 

1,703,182 

12,758 

41,850    81.342 

10,50S  ' 

14.98 

24.57 

18.40 

6.17 

1878, 

1,729.410 

12.893 

41,2.J8    31,303 

9,936 

14.91 

23.84 

18.10 

6.74 

1879, 

1,766,042 

13,802 

40,295 

31.801 

8.494 

15.72 

22.94 

18.11 

4.83 

1880, 

1,783,085 

15,538 

44,217 

85,292 

8,926 

17.42 

24.80 

19.79 

6.01 

1881,    . 

1,813,818 

16,768 

46,220 

36,458 

8.762      18.49 

24.93 

20.10 

4.83 

1S82, 

1,845.081 

17,684 

45,670 

86,785 

8.885      19.17 

24.75      19.93 

4.82 

18^, 

1,876,883 

18.194 

47.285 

37.748 

9,537   '  19. 3S 

25.19 

20.11 

5.08 

18M,    . 

1,909.233 

17.333 

48,615    36,990 

11,6-25'    18.16 

25.46 

19.38 

6.08 

1885,   . 

1,942,141 

17,062 

48,790 

38,094 

10,696  1  17.66 

25.12 

19.61 

5.51 

1886, 

1,998,174 

18.018 

60,788 

37,244 

13,644      18.04 

25.41 

18.61 

6.7T 

1887, 

2,056,823 

19.533 

53,174    40,763 

12,411      19.00 

25.87 

19.85 

6.04 

18SK, 

2,115,136 

19,739 

54,893    4i,097 

12.796  1  18.66 

25.95      19.90 

6.05 

18^9,    . 

2.176.159 

20,397 

57.076  141.777 

16,298 

18.74 

26.23 

19.20 

7.03 

1890,   . 

2,238,943    20.838    67,777    43,628 

14,249 

18.62 

25.81 

19.44 

6.3T 

1891,    . 

2,288,911    21,675    63,004    45,186 

17.819 

18.94 

27.63 

19.74 

7.79 

1892,    . 

2,339,993    22,607 

65.824    48.762 

17,062  ' 

19.24 

28.13 

20.84 

7.29 

1893,    . 

2.392,216    22,814 

67.192  ,  49,084 

18,108 

19.07 

28.09 

20.62 

7.57 

1891,    , 

2.445,604    20,619    66,936  '  46,791 

20,145 

16.86 

27.87 

19.14 

8.24 

1895,   . 

2,500,183    23,102    67,545,47,540 

20,005 

18.48 

27.02 

10.01 

8.01 

1896,    , 

,     2,555,987  |  23,651  \  72,343  [  49,381 

22,962 

18.61 

28.30 

19.32 

8.98 

*  The  ■tatittlcs  of  the  flrtt  two  years  of  regittratloo  given  In  the  forogolng  table  are  for  the 
year*  ending  with  April  30  of  each  year. 

t  The  second  line  of  statUtics  for  1848  is  for  the  eight  months  ending  Deo.  31.  1848. 

X  The  statistics  for  1849  and  for  each  of  the  following  years  are  for  the  calendar  years  end* 
Ing  December  31. 

All  estimates  of  tnter^oensal  years  are  made  by  the  geometric  rate  of  increase. 

The  vital  statistic*  of  the  first  seven  yearn  of  reglstraliou  (1842-1843).  together  with  the 
retum«of  marriages  for  1849,  mast  l>e  regarded  at  extremely  defective;  many  of  the  returns 
from  Suffolk  County  for  this  period  are  wanting,  together  with  those  of  some  of  the  small 
towns.  From  the  year  1849  onward  the  omissions  probably  constitute  but  a  small  percentage 
onlv  of  the  total  registration. 

The  fltfurca  for  the  population  of  Ceosnt  years  are  giTen  In  bold  type. 
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Marriages. 

The  marriages  registered  in  1896  were  23,651,  a  number  greater 
than  those  of  any  previous  year.  The  marriage  rate  upon  the  fore- 
going estimate  was  18.5  per  1,000  of  the  living  population,  which 
was  slightly  higher  than  that  of  1895. 

Nativity.  —  Of  the  whole  number  of  persons  married  whose  na- 
tivity was  known  55.2  per  cent,  wore  of  native  and  44.8  per  cent. 
were  of  foreign  birth.  Estimating  the  increase  in  the  sexes  at  the 
same  rate  as  that  of  the  previous  five  years,  the  marriage-rates  of 
the  two  groups  were  very  nearly  the  same  as  those  of  1895,  those 
of  the  natives  being  14.84  per  1,000  and  that  of  persons  of  foreign 
birth  26.84  per  1,000.  The  difference  being*  partly  accounted  for 
by  differences  in  the  age  constitution  of  the  two  groups  (see  twenty- 
eighth  annual  report,  page  728). 

Season. — The  following  table  presents  the  number  of  marriages 
in  each  month  of  the  year,  the  daily  number  in  each  month  and  the 
centesimal  ratio  in  each  month  (or,  in  other  words,  the  number 
which  would  have  occurred  in  each  month  upon  a  basis  of  100  as  a 
daily  mean  throughout  the  year).  From  a  comparison  with  table  17 
on  page  730,  twenty-eighth  annual  report,  it  appears  that  the  month 
of  June  has  grown  in  popular  favor  as  a  month  for  marrying,  the 
figures  having  been  as  follows :  for  the  twenty  years  1856-75,  the 
centesimal  ratio  for  June  was  104.1;  for  the  next  twenty  years, 
1876-95,  it  was  126.2;  for  the  single  year  1895  it  was  151.5  and 
for  1896,  161.3,  as  compared  with  a  daily  mean  of  100  for  the  year. 
On  the  other  hand  the  month  of  November  has  diminished  in  favor 
from  a  centesimal  ratio  of  151.6  in  the  first  twenty  years  to  147.8  in 
the  second  twenty  years  and  144.7  in  1895  and  137  in  1896. 

Marriages^  by  Monlh.%  1896. 
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Janaaryt 

1,680 

69.8 

91.4 

August,        .... 

1,686 

54.4 

84.2 

February,     . 

1.603 

68.4 

90.4 

September,  .... 

2.206 

73.6 

113.7 

March,  . 

911 

29.4 

46.6 

October,       .... 

2.610 

81.0 

125.4 

April.    . 

2,271 

76.7 

117.1 

November 

2,654 

88.5 

137.0 

May,      . 

1,450 
8,126 

47.1 
104.2 

72.8 
161.3 

December,  .... 
Total,    .... 

1,636 

52.8 

81.7 

Jane,     . 

28.651 

- 

- 

Jaly»     . 

1,669 

68.8 

88.8 

Dally  mean  for  whole  year, 

- 

64.6 

100.0 
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Births. 

The  births  registered  in  1896  were  72,343,  or  4,798  more  than 
those  of  the  preceding  year.  The  birth-rate,  upon  an  estimate  of 
2,555,989  inhabitants,  was  28.3  per  1,000.  This  was  a  higher  rate 
than  that  of  any  preceding  year  since  1874. 

Sex. — Of  the  whole  number  of  living  infants  born  in  1896  the 
sex  of  which  was  known  37,186  were  males  and  35,114  were  females, 
which  was  in  the  ratio  of  1,056  males  to  1,000  females.  That  of  the 
forty-year  period  1856-95  was  very  nearly  the  same  (1,055  males 
per  1,000  females).  If  the  still-births  are  included  these  figures 
are  a  little  higher  in  each  instance  (1,073  for  the  single  year  1896 
and  1,066  for  the  forty-year  period  1856-95). 

The  following  table  presents  the  ratio  of  males  to  females  of  liv- 
ing and  of  still-births  for  the  years  1895  and  1896  and  for  the  ten- 
year  period  1887-96 :  — 


Births,  Ratio  of  Males  to  Females, 


1995. 


1896. 


Ten  Years. 
18S7-96. 


(  Males, 


>A 


Born  alive,  ^  Females, 
I 
tNotsUted, 

Males  to  1,000  females, 

f  Males,. 


.  I 


Stlll'boro,    i  Females, 

I 

L  Koi  sUted, 

Males  to  1,000  females. 


84.028 

82.006 

17 

1,052 

1,423 

892 

62 

1,696 


87,180 

86,114 

48 

1,066 

1,668 

088 

74 

1,686 


820,704 
804,n8 


1,069 

18,010 

8,899 

74S 

1,649 


Nativity.  —  Of  the  whole  number  of  living  births,  22,810  were 
of  native,  34,237  of  foreign,  and  15,033  were  of  mixed  parentage. 
Estimating  the  growth  of  each  group  of  the  population  in  the  same 
manner  as  that  of  the  whole  population,  and  distributing  the  chil- 
dren of  mixed  birth  proportionally  between  the  two  groups,  the  birth- 
rates  were  17.2  for  the  native  and  53.1  for  the  foreign  population. 
These  very  great  difierences  are  explained  in  the  last  annual  report, 
page  737. 

Seasons.  —  The  following  table  presents  the  seasonal  distribution 
of  the  births  for  the  year  1896 :  — 
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Birtht,  by  Months,  1896. 
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Jftonary,       .... 

5,852 

188.8 

95.6 

Aagnst,       .... 
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6,128 
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99.9 

April, 

6,903 
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99.5 

IVoTember,  .... 

5,943 

198.1 

100.8 
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6,952 
5,840 
6.329 

192.0 
194.7 
300.9 

97.3 

98.5 

101.7 

December,  .       •       •       • 

6,176 

199.2 

100.8 

vUDOa         •            •            •            •            • 

Joiy 

Totals,  .... 

73,888 

197.6 

100.0 

Still-births.  — The  registered  still-births  in  1896  numbered  2,615, 
of  which  number  1,558  were  males,  983  were  females  and  the  sex  of 
74  was  unknown.  The  statistics  of  still-births  for  the  past  forty 
years  show  that  their  ratio  to  the  total  number  of  births  living  and 
still-born  has  been  gradually  increasing.  Their  percentage  of  the 
total  number  of  births  for  the  twenty  years  1856-75  was  2.54,  for 
the  next  twenty  years,  1876-95,  it  was  3.26,  for  the  ten  years  1887- 
96  it  was  3.42  and  for  1896  it  was  3.49.  This  may  possibly  be  due 
to  more  accurate  registration. 

The  ratio  of  males  to  females  among  the  still-bom  remains  fairly 
constant.  For  the  year  1896  it  was  in  the  proportion  of  1,585  males 
to  1,000  females.  The  sex  of  74  being  unknown.  For  the  twenty 
years  1856-75,  it  was  as  1,501  males  to  1,000  females  and  for  the 
twenty  years  1876-95  it  was  as  1,489  males  to  1,000  females.  (See 
also  table  on  page  xxxii.) 

Plural  births.  —  The  number  of  registered  cases  of  plural  births 
in  1896  was  729,  of  which  719  were  cases  of  twins  and  10  were  cases 
of  triplets.  Of  the  whole  number,  51.4  per  cent,  were  males,  and 
48.6  per  cent,  were  females. 

The  ratio  of  plural  births  to  single  births  (living)  is  expressed  in 
the  following  table :  — 


Plural  births,  1856-95  and  1896, 
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U76-M,    , 
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76 
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0.90 
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7,384 
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Deaths. 

The  number  of  deaths  registered  in  1896  was  49,381,  a  greater  num- 
ber than  that  of  any  previous  year.  The  death-rate  as  calculated  from 
the  estimated  population  was  19.32  per  1,000,  as  compared  with  19.01 
in  1895, 19.13  in  1894  and  19.51  in  the  twenty-year  period  1876-95. 

Sexes. — The  deaths  of  males  were  25,140  and  those  of  females 
were  24,241.  Estimating  the  rate  of  growth  of  the  male  and  female 
populations,  upon  the  basis  of  the  increase  from  1890  to  1895,  the 
death-rate  of  males  was  20.2  per  1,000  and  that  of  females  18.4. 

Months.  —  By  the  following  table  it  appears  that  the  months  in 
which  the  highest  mortality  prevailed  in  1896  were  July,  August 
and  September,  as  in  most  of  the  preceding  years  of  registration, 
together  with  March  and  April.  The  months  having  the  lowest 
mortality  were  November,  October  and  June. 

Mortality  by  Months^  MasnachustttSy  1896* 
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1,863 

8,766 

17.7 

96.0 
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March, . 

2,086 

2,117 

4,202 

19.8 

100.6 

186.6 

April,   . 

2,130 

1,992 

4,122 

19.3 

101.9 

187.4 

May,     . 

2,064 

1,976 

4,040 

19.0 

96.6 
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June,    . 

1,876 

1,747 

8,622 

17.0 

89.6 

120.7 

July,     . 

2,767 

2,666 

6,423 

26.3 

129.6 

174.9 

August, 

2328 

2,663 

6,391 

26.2 

128.8 

173.8 

September,  , 

2,061 

2,038 

4,099 

19.1 

101.8 

186.6 

October, 

1,889 

1,849 

3,738 

17.4 

89.4 

120.6 

November,  . 

1,714 

1,637 

3,361 

16.6 

82.8 
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1,964 

1348 

3312 

17.7 

91.6 

123.0 

26.140 

24,241 

49,381 

19.3 

100.0 

134.9 

Deaths  by  Ages.  —  The  deaths  by  agea  were  as  follows :  — 


Per  Cent,  at 
Period  of  Uli. 


Under  one  year,   • 

Under  ^^e  years,  . 
Five  to  twenty  years. 
Twenty  to  sixty  years. 
All  over  sixty  years, 
Age  unknown. 


Total, 


11,766 

16,621 

3,166 

16,063 

13,460 

81 

49,88? 


28.9 

33.7 

6.4 

82.6 

27.8 


100.0 
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It  appears  that  33.7  per  cent,  of  the  deaths,  or  fully  one-third, 
were  those  of  children  under  five  years,  and  23.9  per  cent.,  or 
nearly  one-fourth,  were  those  of  infants  under  one. 

The  following  table  presents  the  infant  mortality  of  the  cities  of 
Massachusetts  for  the  year  1896  and  for  the  ten  years  1881-90,  the 
term  ••  infant  mortality  "  as  employed  in  this  table  meaning  the  ratio 
of  deaths  under  one  year  in  1,000  living  births :  — 


Infant  MortalUy  of  CUiea,  Ten  Tears,  1881-90  and  1896. 
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UtWAMT  MOITALITT. 

Cbmtbsixal  Rank. 

mriBs* 

18»6.* 

18M. 

is»e. 

1S81-0O. 

18»6. 

1881-90. 

Fall  River,      . 

3.374 

806 

238.9 

239.7 

147 

149 

Lowell,  .... 

2,764 

684 

211.3 

222.6 

130 

139 

Lawrence, 

1.780 

316 

176.9 

213.9 

109 

133 

Boston,    .... 

16,477 

2,670 

162.0 

188.2 

99 

117 

Salem,    .... 

1,042 

193 

186.2 

180.6 

114 

112 

New  Bedford, 

2,127 

466 

219.1 

177.7 

136 

111 

Chicopee, 

644 

146 

226.1 

176.1 

138 

110 

Cambridge,     . 

2,639 

408 

168.7 

172.3 

98 

107 

Holjoke, 

1,678 

267 

169.1 

168.1 

98 

106 

Chelsea,  .... 

1,023 

132 

129.0 

166.9 

79 

104 

Sprinfffield,    . 
Hayerhill, 

1.602 

234 

166.8 

167.3 

96 

98 

879 

142 

161.6 

167.1 

99 

98 

Worcester, 

3,180 

407 

128.0 

165.6 

79 

97 

Marlborough, . 

880 

64 

168.4 

164.6 

104 

96 

Somerville,     . 

1,640 

206 

133.8 

164.3 

82 

96 

Newburjport, 

329 

43 

130.7 

162.7 

80 

96 

Brockton, 

888 

128 

144.1 

146.9 

89 

91 

Pittsfield, 

629 

70 

132.3 

144.8 

81 

90 

Lynn,      .... 

1,680 

279 

166.1 

140.7 

102 

88 

Taunton, 

766 

141 

184.3 

140.6 

113 

87 

Gloucester,     . 

669 

96 

142.0 

138.8 

87 

86 

Northampton,         . 

411 

66 

168.1 

136.7 

97 

84 

Fitch  burg. 

916 

143 

166.1 

134.3 

96 

84 

Maiden,  .... 

864 

107 

123.8 

133.4 

76 

83 

Everett,  .... 

691 

100 

144.7 

131.9 

89 

82 

Waltham, 

489 

73 

149.2 

131.7 

92 

82 

Medford, 

413 

62 

160.1 

180.9 

92 

81 

Wobum,. 

446 

80 

179.8 

127.0 

111 

79 

QuincT,  .... 
Beverly, .... 

718 

91 

127.6 

124.0 

78 

77 

280 

22 

78.6 

118.9 

48 

74 

North  Adams, 

671 

106 

166.6 

116.1 

96 

72 

Newton, .... 

779 

lul 

129.7 

111.9 

80 

70 

Urban,     . 

62,461 

8.739 

166.2 

174.9 

102 

109 

Rural, 

19,882 

3.026 

162.2 

129.6 

94 

80 

The  State,    . 

72343 

11,766 

162.6 

160.4 

100 

100 

*  The  figaree- employed  in  thiB  oolnmn  are  thoie  of  the  calendar  year  1896. 
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By  the  foregoing  table  it  appears  that  the  infant  mortality  of  the 
urban  population  has  relatively  diminished  considerably  when  com- 
pared with  that  of  the  State  at  large,  —  the  mean  rate  of  the  thirty- 
one  cities  being  only  102,  as  compared  with  100  for  the  whole  State, 
while  that  of  the  ten-year  period  1881-90  was  109. 

The  very  marked  decline  in  the  infant  mortality  of  Boston  from 
a  comparative  mortality  of  17  per  cent,  above  that  of  the  State  to 
1  per  cent,  below  it,  shows  a  very  decided  improvement. 

The  manufacturing  cities  still  maintain  a  position  near  the  top  of 
the  list,  with  high  infant  mortality  in  1896,  several  of  them  present- 
ing even  a  higher  rate  than  that  of  the  ten-year  period  1881-90. 

The  deaths  under  one  reported  in  the  foregoing  table  for  1896  are 
obtained  from  the  statutory  returns  made  to  the  Board  under  the 
provisions  of  chapter  218  of  the  Acts  of  1894. 

Causes  of  Death. 

In  the  forty-year  summary  published  in  the  last  annual  report  the 
statistics  of  fifteen  prominent  causes  and  groups  of  causes  of  death 
were  presented,  the  data  given  being  the  number  of  deaths  from 
each  cause  in  each  year  of  the  period,  together  with  the  ratio  per 
1,000  of  the  population  and  the  percentage  of  the  total  mortality. 

These  tables,  with  those  which  follow  them,  containing  the  deaths 
by  sexes,  ages,  months  and  the  relative  mortality  of  the  sexes,  ages 
and  months,  constitute  the  most  valuable  portion  of  the  summary, 
from  a  sanitary  stand-point,  since  they  give  the  most  important  facts 
in  the  history  of  the  prevalence  of  the  diseases  named  for  the  period 
in  question. 

In  the  present  report  only  a  portion  of  these  tables  is  repeated, 
the  facts  given  being  the  figures  for  the  twenty  years  1877-96  only. 

In  the  following  table  are  presented  the  comparative  statistics  for 
the  ten  most  destructive  causes  and  groups  of  causes  of  death  for  the 
ten  years  1887-96,  arranged  in  the  order  of  their  death-rates.  The 
five  causes  and  groups,  consumption,  brain  diseases,  pneumonia, 
heart  diseases  and  cholera  infantum,  appear  to  have  maintained  an 
almost  uniformly  constant  relation  to  each  other  throughout  the  ten 
years. 

Diphtheria  and  croup  have  dropped  from  the  sixth  place  in  1894 
to  the  seventh  in  1895  and  the  ninth  in  1896,  while  cancer  has  ad- 
vanced from  the  tenth  in  1894  to  the  eighth  and  seventh  in  1895 
and  1896. 
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Mortality  from  Ten  Prominent  Causes,  1887-96. 


Deaths. 
1896. 

BAlfK- 1887-96. 

Causks  of  Death, 

• 

• 

§ 

• 

i 

p4 

• 

p4 

• 

§ 

• 

8 

• 

• 

§ 

• 

i 

Consumption, 
Brain  diseases,     . 
Pneumonia,  . 
Heart  diseases,    . 
Cholera  infantum. 
Kidney  diseases,  . 
Cancer, 
Old  age. 

Diphtheria  and  croup, . 
Bronchitis,    . 

5,536 
5,404 
4,703 
3,871 
2,957 
2,009 
1,798 
1,739 
1,677 
1,462 

1 

« 

2 
3 

4 
5 
6 
7 
8 
9 
10 

I 

2 
3 

4 
5 
6 
8 
9 
7 
10 

1 

2 
3 

4 
5 

7 
10 
8 
6 
9 

1 

3 
2 

4 
5 
8 
9 
6 
10 
7 

1 

2 
3 

4 
5 
8 
10 
6 
9 
7 

1 

2 
3 
4 
5 
8 
9 
6 

10 
7 

1 
2 
3 
4 
6 
9 
8 
7 
5 
10 

1 

2 
3 
4 
5 
9 
8 
7 
6 
10 

1 
2 
3 
4 
5 
9 
10 
6 
7 
8 

1 

2 
3 
4 
5 

10 
9 
6 

7 
8 

31,146 

In  the  following  very  complete  tables  the  populations  employed 
as  the  basis  of  comparison  are  those  which  are  presented  on  page  xxx. 

The  tables  will  be  found  very  useful  for  the  purpose  of  com- 
paring the  mortality  from  different  causes  in  different  years  with 
each  other. 

In  the  column  entitled  ^*  Consumption  ^  only  those  deaths  are  in- 
cluded which  are  registered  as  deaths  from  phthisis  pulmonalis,  or 
consumption  of  the  lungs. 

The  deaths  in  the  column  entitled  <^ Child-birth"  are  those  which 
are  registered  as  from  abortion,  child-birth,  miscarriage,  puerperal 
convulsions,  puerperal  fever,  metritis,  metria,  puerperal  septicaemia, 
and  the  excess  of  female  deaths  from  septicsBmia  over  males. 

Under  the  title  *'  Kidney  diseases"  are  embraced  all  deaths  regis- 
tered as  from  Bright's  disease,  nephritis,  nephria  and  unspecified 
diseases  of  the  kidneys. 

Under  the  title  <* Brain  diseases"  are  embraced  all  deaths  regis- 
tered as  from  apoplexy,  paralysis,  insanity,  softening  of  the  brain, 
cephalitis,  and  unspecified  diseases  of  the  brain. 
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Water  Supply  and  Sewerage. 

The  general  act  relating  to  the  protection  of  the  purity  of  inland 
waters  (chapter  375  of  the  Acts  of  1888)  furnishes  the  legal  authority 
under  whose  provisions  the  operations  of  the  engineering  department 
of  the  Board  are  conducted.  This  law  was  first  enacted  in  1886,  and 
was  amended  two  years  later  by  a  provision  requiring  that  all  peti- 
tions to  the  Legislature  for  authority  to  introduce  systems  of  water 
supply  and  sewerage  should  be  accompanied  with  the  advice  and 
recommendation  of  the  Board.  The  usefulness  of  the  act  is  uni- 
versally acknowledged,  and  every  year  many  inquiries  from  other 
parts  of  the  Union  are  received  relative  to  the  operation  of  this  law, 
and  delegations  from  distant  States  and  cities  come  to  Massachu- 
setts to  obtain  information  as  to  the  work  of  the  laboratories,  the 
experiment  station  at  Lawrence,  and  the  operations  of  the  different 
filter  plants  now  being  conducted  by  the  local  authorities  in  various 
towns  in  the  State  for  the  filtration  of  sewage  and  water. 

During  the  year  1897  fifty-nine  applications  were  ofl[icially  made 
to  the  Board  for  its  advice  under  the  provisions  of  the  act  referred 
to,  making  in  all  508  such  applications  since  the  enactment  of  the 
statute  in  1886.  These  applications  were  made  by  the  accredited 
authorities  of  cities,  towns,  corporations  and  in  a  few  instances  by 
individuals. 

The  advantage  of  such  an  act,  whereby  all  important  public  works 
of  this  character  may  have  the  advantage  of  systematic  supervision 
by  a  central  authority,  has  in  this  Commonwealth  been  fully  demon- 
strated. Pure  supplies  of  public  water  and  efficient  systems  of  sew- 
age disposal  have  a  direct  effect  upon  the  public  health,  and  result 
in  the  saving  of  life.  It  is  estimated  that  at  least  160  lives  have 
been  saved  in  the  city  of  Lawrence  alone  by  the  method  of  water 
filtration  there  employed,  as  advised  by  the  Board,  since  1893. 

The  detailed  statement  of  the  work  of  the  Board  in  this  depart- 
ment for  the  year  1897,  presented  in  this  report,  consists  of  the 
following  topics.  First,  advice  to  cities  and  towns,  being  the  prin- 
cipal portion  of  Senate  Document  4,  which  was  presented  to  the 
Legislature  in  January,  1898.  Second,  the  examination  of  water 
supplies.  In  this  portion  may  be  found  the  results  of  the  chemical 
and  microscopical  examinations  of  the  water  supplies  of  the  State 
conducted  in  1897.  Descriptions  of  new  works  and  changes  in  ex- 
isting works  are  also  presented  in  this  part  of  the  report.     Third, 
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examination  of  rivers  not  used  as  sources  of  water  supply.  Fourth, 
summary  of  water  supply  statistics.  Under  this  topic  it  is  shown 
that  there  are  now  159  cities  and  towns  in  the  State  which  have  a 
public  water  supply,  and  there  are  only  10  towns  having  a  popula- 
tion of  more  than  3,000  which  have  no  public  supply.  Fifth,  the 
report  of  the  chemist  in  charge  of  the  Lawrence  Experiment  Station 
presents  the  results  of  experiments  upon  sewage  and  water  filtration. 
The  experiments  of  the  previous  year  upon  the  filtration  of  the  sew- 
age of  manufactories  (tanneries,  paper  mills  and  wool-scouring  estab- 
lishments) have  been  continued.  New  lines  of  investigation  have 
been  conducted  in  the  filtration  of  highly  polluted  waters,  and  in 
the  removal  of  iron  in  such  forms  as  it  is  occasionally  found  to  exist 
in  different  waters  of  the  State.  Sixth,  a  brief  statement  is  made  of 
the  sewage  disposal  works  now  in  operation,  together  with  the  results 
of  examinations  of  the  sewage  and  of  the  effluents  from  the  filter- 
beds. 

The  Restoration  of  Oreen  Harbor. 

By  the  provisions  of  the  following  section  (chapter  495,  Acts  of 
1896,  section  1)  the  Harbor  and  Land  Commissioners  and  the  State 
Board  of  Health  were  made  a  joint  board  to  report  upon  the  restora- 
tion of  Green  Harbor  in  the  town  of  Marshfield :  — 

Section  1.  The  board  of  harbor  and  land  commissiooers  and  the  state 
board  of  health,  acting  as  a  joint  board,  are  hereby  required  to  cause  an 
examination  of  Green  Harbor  in  the  town  of  Marshfield,  and  of  the  Green 
Harbor  marshes  and  the  dam  and  dike  constructed  across  Green  Harbor 
river  under  the  provisions  of  chapter  three  hundred  and  three  of  the  acts  of 
the  year  eighteen  buadred  and  seventy-one,  to  be  made  by  competent  engi- 
neers, who  shall  report  to  said  joint  board  the  result  of  their  examination ; 
and  if  upon  receiving  such  report  said  joint  board  shall  determine  that  a 
substantial  improvement  in  and  benefit  to  Green  Harbor  will  result  from 
the  removal  of  said  dam  and  dike,  and  that  no  damage  to  vested  property 
rights  greater  than  the  benefit  and  improvement  to  be  derived  from  such 
removal  will  result  therefrom,  then  the  board  of  harbor  and  land  commis- 
sioners shall  remove  said  dam  and  dike,  and  shall  replace  such  portion  of 
the  highway  as  may  be  destroyed  by  such  removal,  by  a  suitable  bridge, 
either  with  or  without  a  draw,  as  said  board  of  harbor  and  land  commis- 
sioners may  determine  that  public  convenience  requires.  The  joint  board 
and  the  board  of  harbor  and  land  commissioners  shall  make  a  full  report 
of  their  doings  under  this  act  to  the  general  court  at  the  next  session 
thereof. 


1898.]  PUBLIC  DOCUMENT— No.  34.  xliii 

The  time  allowed  by  the  foregoing  statute  having  been  found 
insufficient  for  making  the  required  examinations,  it  was  extended 
by  the  Resolves  of  1897,  chapter  98,  until  the  first  Wednesday  in 
January,  1898,  at  which  time  the  following  report  was  presented 
to  the  Legislature  :  — 

Report  op  thb  Joint  Board  upon  the  Restoration  op  Green  Harbor 

IN  the  Town  op  Marshpield. 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Commonwealth  in 

General  Court  assembled. 

In  accordance  with  the  provisions  of  chapter  495  of  the  Acts  of  1896, 
the  Board  of  Harbor  and  Land  Commissioners  and  the  State  Board  of 
Health  met  on  July  15,  1896,  for  the  purpose  of  organization  as  a  Joint 
Board.  Henry  P.  Walcott  was  elected  chairman,  Frederick  N.  Wales  was 
appointed  secretary,  and  Frank  W.  Hodgdon,  C.E.,  and  X.  H.  Goodnougb, 
C.E.,  were  directed  to  make  an  examination  of  Green  Harbor  and  of  the 
Green  Harbor  marshes  and  the  dam  and  dike  constructed  across  Green 
Harbor  River,  and  to  report  to  the  Joint  Board  the  result  of  their 
examination. 

The  Joint  Board  has  personally  inspected  the  localities  concerned,  has 
held  a  public  hearing  at  Green  Harbor,  has  caased  experiments  to  be  made 
in  order  to  discover  the  probable  results  of  again  subjecting  the  marshes 
above  the  dike  to  the  direct  influence  of  the  waters  of  the  ocean,  and  has 
gathered  all  the  facts  available  which  show  the  influence  of  the  existing 
conditions  upon  the  health  of  the  neighborhood. 

The  engineers  of  the  Board  proceeded  at  once  to  undertake  the  examina- 
tions called  for  in  chapter  495  of  the  Acts  of  1896.  They  prosecuted  their 
inquiries  with  commendable  diligence,  and  have  presented  to  the  Joint 
Board  their  flnal  reports.  After  careful  consideration  of  the  reports,  it  was 
nnanimously  voted,  on  Dec.  9,  1897,  **Tbat,  in  the  judgment  of  this  Joint 
Board,  the  Green  Harbor  dike,  so  called,  should  not  be  removed,  and  that 
a  report  to  the  General  Court  be  made  upon  the  basis  of  this  judgment 
and  vote." 

The  reasons  which  led  the  Joint  Board  to  this  conclusion  are  contained 
in  the  following  pages. 

The  Board  was  directed  by  the  above-mentioned  act  to  settle  two  ques- 
tions; first,  whether  a  substantial  improvement  in  and  benefit  to  Green 
Harbor  would  result  from  the  removal  of  said  dam  and  dike  ;  and,  second, 
whether  the  damage  to  vested  property  rights  would  be  greater  than  the 
benefit  and  improvement  to  be  derived  from  such  removal. 

The  small  village  of  Green  Harbor  is  situated  in  the  south-easterly  por- 
tion of  the  town  of  Marsbfield,  at  the  mouth  of  the  Green  Harbor  River. 
The  permanent  population  of  the  region  lying  about  Green  Harbor  is  not 
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large, — probably  less  than  200,  —  but  the  attractions  of  the  place  are 
sufficient  to  bring  here  in  summer  nearly  2,500  temporary  residents. 
Marshfield  itself  bad,  by  the  State  census  of  1895,  a  population  of  1,760. 
In  1840  it  had  a  population  of  1,761. 

The  region  about  Green  Harbor  was  occupied  by  settlers  from  Plymouth 
soon  after  the  establishment  of  the  Colony,  and  in  the  Court  Records,  under 
date  of  July  1,  1633,  appears  the  following  entry :  — 

That  unless  Mr.  Gilson,  John  Shaw  and  the  rest  that  undertooke  the  cutting  of 
the  passage  between  Greenes  Harbour  and  the  bay,  finish  it  before  the  first  of 
October  next  ensuing,  a<HK>rding  to  covenant,  they  be  amerced  in  ten  pounds ;  but 
if  any  of  them  will  doe  it,  the  fine  be  exacted  of  the  rest,  and  they  paid  for  their 
labour. 

Early  in  1636  there  is  another  order  of  the  conrt,  that  the  cut  at  Green's 
Harbor  for  a  boat  passage  be  made  18  feet  wide  and  6  feet  deep,  and  the 
governor,  with  certain  assistants,  was  authorized  to  direct  the  work.  The 
cut  referred  to  in  these  extracts  is  evidently  a  channel  cut  to  enable  boats 
to  pass  from  Plymouth  harbor  to  Green  Harbor  River,  and  thereby  avoid 
going  outside  the  Gurnet. 

In  1785  a  petition  was  presented  to  the  General  Court  asking  for  an  act 
to  prevent  the  use  of  Marshfield  beach  for  grazing  purposes.  No  act  was 
granted  at  this  time,  but  in  connection  with  this  petition  a  copy  of  a  will 
was  presented,  in  which  the  marsh  lands  in  the  vicinity  of  Bass  Creek  a 
tributary  of  the  Green  Harbor  River,  entering  it  about  a  mile  above  the 
dike,  are  referred  to  as  **  salt  marshes."  No  further  reference  that  is  of 
interest  in  connection  with  Green  Harbor  is  found  in  the  Colonial  Records. 

Upon  the  map  of  Marshfield  made  in  1794,  on  file  in  the  department  of 
the  Secretary  of  the  Commonwealth,  the  mouth  of  Green  Harbor  River  is 
shown  to  be  about  five-eighths  of  a  mile  south  of  its  present  outlet. 

The  first  mention  of  Green  Harbor  that  is  of  interest  in  the  Acts  and 
Resolves  of  the  State  is  in  1807,  when  an  act  was  passed  to  establish  a 
corporation  for  the  purpose  of  draining  Green's  Harbour  marsh,  so  called, 
in  the  town  of  Marshfield.  The  petition  for  this  act  appears  to  have  been 
presented  to  the  House  of  Representatives  on  May  29,  1806,  and  is  as 
follows :  — 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Common- 
wealth of  Massachusetts,  in  General  Conrt  assembled  — 

The  subscnbers,  owners  and  occupants  of  certain  meadows,  lying  in  the  town 
of  Marshfield  in  the  county  of  Plymouth  humbly  represent,  that  whereas  a  cer- 
tain River,  called  Greenes  Harbour  River  in  said  town  of  Marshfield  has  in  times 
passed  afforded  an  outlet  to  the  waters,  which  have  overflowed  about  two  thou- 
sand acres  of  said  marsh,  and  whereas  lately  the  mouth  of  said  River  has  been 
closed,  by  beach  sand,  confining  a  great  body  of  water  on  said  marsh,  which  may 
prove  enlirel}'  destructive  of  said  meadows  and  it  has  become  absolutely  neces- 
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sarj  that  said  water  should  be  drawn  of  in  the  most  convenient  manner  possible, 
and  Whereas,  we  the  subscribers,  owners  and  occupants  of  the  marsh  aforesaid, 
for  the  preservation  of  the  same,  have  associated  for  the  purpose  of  draining 
said  waters  from  said  marsh  into  Duxboro  Bay,  by  digging  a  canal  for  said  water 
and  having  in  said  enterprise  expended  about  the  sum  of  three  thousand  dollars 
for  the  purpose  aforesaid,  pray  the  Honorable  Court  that  we  and  our  associates 
may  be  incorporated  into  a  Body  Politic,  to  manage  the  above  undertaking  and 
be  possessed  of  all  the  powers  and  privileges,  usually  granted  to  similar  incor- 
porations and  as  in  duty  bound  will  ever  pray  —  (Signed)  Isaac  Winslow,  and 
others. 

In  response  to  this  petition,  chapter  89  of  the  Acts  of  1807  was  passed, 
on  Feb.  11,  1807,  incorporating  the  Green's  Harbour  Canal  Company  for 
the  purpose  of  draining  Green's  Harbor  marsh  in  the  town  of  Marshfield. 
Section  1  of  this  act  is  as  follows :  — 

Be  U  enacted  by  the  Senate  and  House  of  Representatives  in  General  Court  as- 
sembled, and  by  the  authority  of  the  same.  That  Isaac  Winslow,  Luke  Wadsworth, 
Judah  Thomas  and  Benjamin  White,  proprietors  in  Greenes  Harbour  Marsh  in 
the  town  of  Marshfield,  together  with  their  associates,  and  such  others  as  may 
hereafter  associate  with  them  and  their  heirs  and  successors,  shall  be  a  Corpora- 
tion by  the  name  of  Green's  Harbour  Canal  Company,  with  all  the  powers  and 
privileges  incident  to  similar  Corporations,  for  the  purpose  of  draining  the  stag- 
nant water  of  Green's  Harbour  Marsh  in  the  town  of  Marshfield  and  for  better 
improving  said  Marsh,  by  erecting  dikes  or  removing  bars  of  sand,  rocks  or  other 
obstructions  that  oppose  the  draining  of  said  marsh,  for  digging  a  canal  or  canals 
for  said  water  to  pass  into  Duxbury  or  Plymouth  Bay,  and  building  a  bridge  or 
bridges  across  said  canal  or  canals,  if  the  same  should  intersect  any  private  or 
public  highway,  and  by  tlie  name  aforesaid,  may  sue  or  be  sued,  and  do  and  suflfer, 
whatever  other  similar  Bodies  Politic  may  or  ought  to  do  and  suflfer. 

In  1812  another  petition  was  presented  to  the  Legislature  by  the  Green's 
Harbour  Canal  Company,  relative  to  the  preservation  of  Marshfield  beach, 
which  had  been  the  subject  of  legislative  consideration  in  1785.  The  peti- 
tion of  the  Green's  Harbour  Canal  Company  is  dated  May  23,  1812,  and 
is  as  follows :  — 

To  the  Honorable  Senate  and  the  Honorable  House  of  Representatives  of  the  Com- 
monwealth  of  Massachusetts  in  OenercU  Court  assembled. 

The  petition  of  the  Greenes  Harbour  Canal  Company  in  the  County  of  Plym- 
outh —  Humbly  shews, — that  the  said  Company  are  Proprietors  of  a  certain  Tract 
of  salt  Marsh-land,  lying  in  the  town  of  Marshfield  in  said  County  of  Plymouth 
—  tb&t  said  Marsh  is  defended  from  the  Sea,  on  the  Northeast,  by  a  Beach  called 
Marshfield  Beach  —  that  Anno  Domini  1806  the  River  called  Green's  Harbour 
River,  which  runs  thro*  said  Marsh  and  Beach  into  the  Sea,  was  filled  up  with 
Sand,  by  a  violent  Storm  which  caused  the  whole  Marsh,  together  with  the  low 
Land  contiguous  thereto,  to  become  a  Lake,  by  estimation,  of  about  2000  acres 
of  stagnant  Water — that,  on  this  emergence  your  Petitioners  were  obliged  to 


xlvi  STATE  BOARD  OF  HEALTH.  [Jed. 

open  a  Canal  into  Doxbur j  Bay  and  build  a  bridge  over  the  same ;  whieh  cost 
them  nearly  2000  Dollars  —  the  Canal  answered  a  good  Purpose  for  draining  the 
Marsh ;  but  did  not  admit  sea  water  enough  into  the  Marsh,  to  preserve  it,  in  its 
former  State ;  some  Parts  thereof  producing  Rank  Weeds  of  various  kinds,  and 
other  Parts  Nothing  at  all — Anno  Domini  1811,  another  violent  Storm  forced  a 
new  Channel  or  River  thro^  said  Beach,  at  a  considerable  distance  from  where  the 
former  River  was  filled  up,  and  said  Channel  now  remains,  sufficient  it  is  said, 
at  full  Tide,  for  a  Vessel  of  100  Tons  to  enter — that  there  are  now  some  Places 
in  the  Beach,  the  whole  length  thereof  being  about  o  Miles,  so  low  that  the  tides, 
when  in  a  Course  to  be  high,  flows  across  them  into  the  Marsh  —  That  there  often 
are  Cattle  ranging  up  and  down  the  Beach  and  Horses  turned  out  to  graze  thereon, 
by  Gunners  and  Fishermen  who  resort  there ;  by  which  means  not  only  the  Tops 
of  the  Grass  are  taken  of ;  but  the  Roots  so  started  and  the  Sand  so  loosened  that 
the  Wind  has  more  Power  to  level  the  Beach  —  That  there  has  been  some  Labour 
taken  to  hedge  the  Beach  with  Brush,  which  has  been  found  ineffectual,  the  Cattle 
frequently  levelling  it  with  their  Horns,  out  of  mere  Frolic  —  That  the  damage 
to  said  Company  on  account  of  the  Loss  of  the  Produce  of  said  Marsh,  has  been 
equal  if  not  greater  than  the  cost  of  opening  the  Canal  —  That  it  is  a  Public  Dam- 
age is  certain,  especially  to  the  back  Towns  in  the  Vicinity,  as  they  were  usually 
relieved,  in  some  measure,  by  our  Salt  Hay,  when  their  English  was  cut  short  by 
Drought  etc., —  That  the  Whole  number  of  the  said  Proprietors  is  about  120,  and 
that  about  one  half  of  them  do  not  reside  in  Marshfield,  for  which  Reason  it  was 
thought  most  proper  for  the  Proprietors  to  Petition,  and  not  the  Town  —  That  said 
Company  do  not  wish  to  deprive  any  Individual  or  Individuals  of  any  legal  right 
they  have  in  said  Beach,  without  an  adiquate  compensation  therefor —  For  the 
foregoing  reasons,  and  some  others  that  might  be  offered,  your  Petitioners  humbly 
pray  that  this  Honorable  L«egislature  would  be  pleased  to  take  their  embarassed 
situation  into  serious  consideration,  and  grant  them  relief  by  some  special  Law 
or  Act,  as  in  their  Wisdom  they  may  judge  best  for  the  Preservation  of  said  Beach, 
it  being,  as  they  are  told,  the  only  Beach  in  the  Vicinity,  if  not  in  the  State  that 
is  destitute  of  a  special  Law  to  preserve  it  —  So  shall  ever  pray  as  in  Duty  bound 
Marshfield,  May  27, 1812.  (Signed)  Luke  Wadswobtu, 

Agent  of  Green'a  Harbour  Canal  Company. 

The  petitioners  were  given  leave  to  withdraw,  and  nothing  more  with 
reference  to  Green  Harbor  appears  until  June,  1826,  when  a  petition  of 
the  inhabitants  of  the  town  of  Marshfield  was  presented  to  the  Legislature 
as  follows :  — 

To  the  Honorable  Senate  and  House  of  Representatives  of  the  CommonweaUh  of 
Massachusetts^  in  General  Court  assembledy  Jwie  A.D.^  1826. 

The  petition  of  the  inhabitants  of  the  town  of  Marshfield  in  the  County  of 
Plymouth — Humbly  showing — That  said  town  is  bounded  easterly  about  6  miles 
by  the  Sea  or  Bay  of  Massachusetts,  between  Duxbury  and  Scituate — that  there 
is  two  valuable  tracts  of  salt  Marsh  or  Meadow,  containing  between  2,000  and 
8,000  acres,  together  with  a  considerable  quantity  of  low  land  contiguous  thereto ; 
all  of  which  is  defended  from  the  sea,  by  a  beach  and  two  islands ;  the  one  called 
Hewett's  and  the  other  Branches  Island  —  that,  of  late  years,  the  said  beach  has 
been  in  a  shifting  and  uncertain  state —  that,  at  one  time  the  mouth  of  the  River, 
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called  Green's  Harbour  River,  that  runs  through  the  marsh  and  beach  into  the  sea, 
is  choked  or  stopped  up,  by  a  bar  of  sand,  and  the  meadow  becomes  a  lake—  that, 
at  another  time,  the  flood  breaks  or  bursts  through  the  beach,  and  opens  a  new 
channel  or  river  in  a  place  where  there  was  never  one  before,  since  the  memory 
of  man  —  that  the  mouth  of  said  River  is  now  so  wide  that  it  admits,  or  lets  in, 
so  much  tide,  that  it  is  difficult  to  make  the  hay  on  the  meadow —  And  that,  in 
the  winter  before  last  past,  there  was  so  much  tide  forced  through  the  mouth  of 
the  river  and  over  the  beach  at  other  places,  in  the  time  of  a  storm,  that  the  greatest 
part  of  the  stacks  of  hay,  were  taken  off  the  stadies  and  carried  on  the  upland  and 
into  the  swamps  adjacent —  And  as  it  is  the  general  practice  in  this  Commonwealth, 
to  make  application  to  the  General  Court  for  a  special  act  or  law  to  preserve  and 
secure  from  damage  beaches  like  circumstanced  with  ours,  we  therefore  humbly 
pray  this  Honorable  Court,  to  grant  us  an  act  or  law  to  preserve  and  secure  from 
damage  the  whole  of  Marshfield  Beach,  excepting  the  seashore  lying  directly  be- 
tween the  aforesaid  Islands  and  the  Sea ;  and  that  said  law  relative  to  Marshfield 
Beach  may  be,  in  general,  similar  to  the  law  granted  to  the  inhabitants  of  Dux- 
bury,  relative  to  Salter's  Beach,  A.D.  1808 ;  in  particular  as  it  respects  the  pro- 
hibition of  grazing  that  beach.  — 

So,  as  in  duty  bound,  shall  ever  pray,  the  Inhabitants  of  Marshfield  —  (Signed) 
LuKB  Wai>swobth,  J^en^. 

A  remonstrance  was  presented  to  the  General  Court  in  January,  1827, 
which  is  of  interest  in  this  connection,  and  is  as  follows :  — 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  CommontveaUh  of 

Massachusetts  in  General  Court  assembled. 

The  subscribers  inhabitants  of  the  town  of  Marshfield  in  the  county  of  Plym- 
outh ask  leave  respectfully  to  remonstrate  against  the  petition  of  Luke  Wads- 
worth  agent  for  said  town,  now  pending  before  your  Honorable  Body,  to  the 
extent  and  for  the  reasons  here  assigned. 

The  necessity  and  propriety  of  having  something  done  for  the  preseiTation  of 
a  part  of  Marshfield  Beach  is  admitted.  But  about  one  half  of  said  beach  is 
flanked  on  the  inside  by  elevated  and  rocky  upland;  and  most  of  the  residue 
has,  ever  since  the  memory  of  man,  'till  within  a  few  years,  been  preserved 
by  means  of  a  hedge  erected  and  maintained  thereon  by  the  adjacent  meadow 
owners ;  and  the  experience  of  more  than  100  years  has  tested  and  established 
the  efllcacy  and  economy  of  this  mode  of  securi^.  For  the  past  10  or  16  years, 
however,  the  hedge  has  been  entirely  neglected  and  during  that  period,  the  en- 
croachments of  the  sea  on  the  beach  have  been  constant  and  perceptible.  But 
although  cattle  have  been  permitted  time  out  of  mind  to  graze  thereon,  until  the 
neglect  of  the  hedge  as  aforesaid,  no  alarming  or  dangerous  inroads  were  ever 
made  by  the  sea.  And  in  April  last  the  gaps  in  said  beach  laying  between  Major 
Thomas'  farm  and  Hewett's  Island  about  one  mile  in  length  amounted  in  extent 
to  about  80  rods  and  were  hedged  at  an  expense  of  about  fSO  or  f 40,  and  the 
effect  of  one  season  thereon  has  demonstrated  anew  the  entire  efficacy  and  econ- 
omy of  this  mode  of  defence. 

The  herbage  of  said  beach  is  valuable.  Portions  thereof  are,  as  we  are  in- 
formed, claimed  as  the  fee  simple  estate  of  the  adjacent  upland  owners,  and  the 
right  of  feeding  the  whole  thereof  is  claimed  by  different  individuals  as  their 
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right.  If  then  cattle  are  excluded  therefrom,  we  apprehend  the  town  would  be 
unavoidably  involved  in  much  and  expensive  litigation ;  and  if  ultimately  com- 
pelled to  make  good  all  injury  to  individuals,  we  see  not  how  the  town  can  escape 
from  the  payment  of  heavy  damages. 

Under  these  circumstances  we  do  most  respectfully  remonstrate  against  the 
passage  of  an  act  to  exclude  cattle  from  said  beach  as  altogether  unnecessary 
and  inexpedient,  because  another  and  much  cheaper  mode  of  defence  may  be 
adopted,  which  experience  has  shown  to  be  effectual. 

And  as  in  duty  bound  will  ever  pray,  (Signed)  Joseph  Clift,  Jr. 

JoTHAM  TiLDEN  and  others. 

Ad  act  was  pa9sed  Feb.  21,  1827,  being  chapter  LXXXI.  of  the  Acts 
of  that  year,  giving  the  inhabitants  of  the  town  of  Marsh  field  authority  to 
build  a  sea-wall,  palisades  or  hedge  fences  to  preserve  and  secure  the  whole 
of  Marshfield  Beach  from  inonrsions  and  encroachments  of  the  sea,  except- 
ing the  seashore  lying  directly  between  Uewett*s  and  Branch's  islands  and 
the  sea,  and  granting  authority  also  to  keep  the  same  in  repair.  Another 
section  of  the  act  provided  that  no  cattle,  horses,  sheep,  etc.,  should  be 
admitted  to  go  at  large  on  the  beach. 

On  Dec.  14,  1829.  the  Green's  Harbor  Canal  Company  petitioned  to  be 
dissolved,  stating  that  the  purposes  for  which  the  said  corporation  was 
created  bad  been  effected  so  far  as  the  same  were  practicable,  and  that 
their  continuance  as  a  corporate  body  was  useless,  and  productive  only 
of  unnecessary  trouble  and  expense.  A  remonstrance  was  received  from 
the  town  of  Duxbury,  setting  forth  the  value  of  the  canal  into  Dnxbury 
Bay  for  their  use  in  transporting  timber,  hay  and  other  materials ;  but 
an  act  was  passed  March  16,  1831,  dissolving  the  Green's  Harbor  Canal 
Company. 

A  map  of  the  town  of  Marshfield,  dated  1831,  and  on  file  in  the  archives 
of  the  Secretary  of  the  Commonwealth,  shows  the  mouth  of  the  river  at 
approximately  the  same  location  as  it  is  found  to-day,  but  this  map  gives 
no  details  of  importance. 

The  evidence  is  conclusive  that  the  mouth  of  the  nver  was  in  1794  about 
five-eighths  of  a  mile  south  of  its  present  location ;  and  the  statements  made 
by  petitioners  and  not  denied  by  remonstrants  indicate  that  this  outlet  was 
closed  by  sand  not  long  previous  to  May,  1806,  when  the  petition  was  pre- 
sented to  the  Legislature  for  the  incorporation  of  the  Green's  Harbor  Canal 
Company.  No  information  is  furnished,  however,  as  to  the  depth  of  the 
mouth  of  the  river,  but  it  is  stated  in  a  note  that  its  width  just  above  its 
mouth  was  about  8  rods,  though  it  widened  quickly  inside  to  60  rods. 
Another  note  upon  the  plan  of  1794  states  that  it  was  full  sea  at  a  point 
a  short  distance  below  Green  Harbor  bridge  near  the  upper  end  of  the 
marsh  about  two  hours  later  than  at  the  seashore,  indicating  that  the  tide 
was  retarded  considerably  in  its  flow  up  the  stream,  which  was  probably 
principally  due  to  obstruction  at  the  outlet,  though  it  may  have  been  due 
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to  obstruction  further  np  stream.  It  appears  from  the  petition  for  the 
incorporation  of  the  Green's  Harbor  Canal  Company  that  the  mouth  of 
the  river  was  closed  by  sand  during  a  violent  storm  a  short  time  previous 
to  May,  1806,  and  that  for  a  period  of  four  or  five  years  succeeding  this 
time  the  mouth  of  the  river  remained  closed ;  but  from  a  petition  of  the 
Green's  Harbor  Canal  Company  in  1812  and  from  other  information  it 
appear^  that  a  new  channel  was  opened  by  the  sea  in  the  latter  part  of 
1810  or  early  in  1811,  and  that  the  new  channel  was  approximately  at  the 
place  where  the  mouth  of  the  river  is  found  at  present.  This  channel  was 
said  to  be  in  1812  sufficient,  at  full  tide,  for  a  vessel  of  100  tons  to  enter. 
Tradition  seems  to  indicate  that  this  channel  was  begun  artificially.  The 
next  recorded  statement  as  to  the  condition  of  the  river  is  found  in  the 
petition  of  June,  1826,  quoted  above,  alleging  that  the  mouth  of  the  Green 
Harbor  River  had  of  late  years  been  in  a  shifting  and  uncertain  state,  being 
at  one  time  choked  by  a  sand-bar  and  at  another  time  being  open  freely. 
The  petition  of  the  Green's  Harbor  Canal  Company  for  dissolution  in  1829 
states  that  the  drainage  of  the  marshes,  for  which  pucpose  the  company  had 
been  incorporated,  had  been  effected  as  far  as  practicable.  The  map  of 
Marshfield,  dated  1831,  as  already  stated,  shows  the  mouth  of  the  river 
at  about  the  same  location  as  it  is  found  to-day,  but  gives  no  details  of 
importance. 

The  next  information  found  relative  to  this  harbor  is  the  work  of  the 
United  States  Coast  Survey.  Soundings  were  taken  along  the  coast  in 
this  region  in  the  years  1854  and  1855,  and  the  first  complete  topographical 
map  of  the  coast  was  made  in  1857 ;  copies  of  the  plans  of  these  surveys 
have  been  obtained  from  that  department.  The  sheet  showing  the  sound- 
ings is  plotted  to  a  scale  of  1  in  80,000,  or  about  6,667  feet  to  an  inch,  and 
only  two  or  three  soundings  are  shown  in  the  vicinity  of  the  mouth  of  the 
river.  One  of  these  soundings,  located  at  the  outer  end  of  the  present 
channel,  showed  a  depth  of  1  foot  at  low  water.  The  chart  of  this  coast, 
based  on  this  survey,  shows  a  depth  of  1  foot  at  low  water  at  the  outer 
end  of  the  harbor.  The  topographical  survey  was  plotted  on  a  scale  of  1 
in  10,000,  or  833^  feet  to  an  inch,  and  shows  the  mouth  of  the  harbor  sub- 
stantially in  its  present  position.  The  high  and  low  water  lines  of  the  har- 
bor are  shown  from  its  outlet  for  a  long  distance  up  through  the  marshes, 
but  no  soundings  are  given,  and  it  does  not  appear  that  any  were  made. 

In  1870,  when  the  question  of  reclaiming  the  marshes  was  under  consid- 
eration, examinations,  surveys  and  some  tidal  and  current  measurements 
were  made  under  the  direction  of  the  United  States  Coast  Survey  by  As- 
sistants Henry  Mitchell  and  H.  L.  Whiting ;  but  it  does  not  appear  that 
any  soandings  of  the  harbor  or  any  surveys  of  its  contour  were  made  at 
this  time.  The  only  records  of  this  work  which  were  found  are  contained 
in  the  report  of  the  United  States  Coast  Survey  for  1869  ;  and  it  is  stated 
by  the  superintendent,  in  reply  to  a  request  for  additional  information, 
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that  nothing  farther  is  on  file  in  the  office  of  the  survey  than  the  report 
referred  to. 

Extracts  from  this  report  are  puhlished  in  the  fifth  report  of  the  Harbor 
Commissioners,  dated  January,  1871,  and  from  this  report  the  following 
extract  of  a  statement  by  Professor  Mitchell  with  regard  to  the  harbor  is 
taken :  — 

The  lower  reach  of  the  river  is  known  as  Green  Harbor,  whose  length  from 
Turkey  Point  to  the  bay  is  about  |  of  a  mile  and  whose  maximum  low  water 
width  scarcely  exceeds  500  feet.  A  sand  bar  obstructs  the  entrance,  upon  which 
there  is  from  2  to  8  feet  of  water  at  ordinary  low  tide,  the  average  rise  being 
9  feet,  and  vessels  can  take  the  ground  within  the  barber  at  low  tide  without 
injury. 

In  the  report  of  Professor  Whiting  is  found  the  following  statement :  — 

As  a  small  local  harbor  it  also  has  some  character.  Once  within  the  mouth  of 
the  river,  a  small  vessel  would  find  good  anchorage,  sufficient  depth  of  water  and 
complete  shelter.  The  entrance,  however,  is  shoaler  than  the  river  within,  and 
really  cannot  be  called  navigable  at  low  water. 

The  dike  was  completed  in  the  year  1872,  at  a  cost  of  $92,090.79,  and 
subsequently  in  1879  was  widened  to  carry  the  road  from  Green  Harbor  to 
Brant  Rock. 

The  Acts  of  1871  authorized  the  construction  of  a  dam  and  dike  across 
Green  Harbor  River  for  the  purpose  of  **  improving  the  Green  Harbor 
marsh  in  the  town  of  Marshfield  and  for  other  purposes."  Following  the 
building  of  the  dam  and  dike  came  certain  changes  in  the  small  harbor  at 
the  mouth  of  the  river.  The  effect  of  these  changes  was  a  serious  one  for 
the  fishermen  of  the  village,  and  in  the  course  of  years  much  feeling  has 
arisen  between  the  parties  in  the  town,  composed  respectively  of  those  in 
favor  of  the  dike  and  of  those  opposed  to  it  and  in  favor  of  its  removal. 

In  view  of  the  directions  of  the  Legislature  to  deal  with  a  condition  of 
things  which  we  find  to  be  now  in  existence,  it  is  fortunately  unnecessary 
for  us  to  rehearse  the  long  story  of  this  the  most  stirring  episode  in  the 
history  of  this  peaceful  New  England  village. 

It  is  undoubtedly  true  that  this  small  harbor  has  deteriorated  since  the 
building  of  the  dike,  and  we  believe  that  the  dike  is  responsible  for  a  por- 
tion of  the  mischief  done ;  but,  as  will  be  seen  by  the  brief  statement  of 
the  history  of  this  river,  it  is  not  clear  that  the  harbor  has  been  at  any 
time  safe  from  a  calamity  similar  to  that  which  befell  it  in  the  earlier  years 
of  the  century.  That  such  catastrophes  in  harbors  of  this  character  are 
not  uncommon  may  be  learned  from  the  history  of  the  North  River,  only  a 
few  miles  distant  from  this  place. 

The  changes  which  have  taken  place  over  the  meadows  above  the  dike 
are  fully  as  important  as  any  which  have  been  observed  in  the  harbor,  and 
might  easily  become  a  source  of  danger  to  the  communities  around  the 
harbor  of  far  greater  moment  than  the  shoaling  of  the  waterways. 
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The  Green  Harbor  marshes,  like  all  others  of  the  same  eomposition, 
shrink  rapidly  when  drained,  and  this  shrinkage  has  a  tendency  to  con- 
tinae  until  the  surface  approaches  the  permanent  water  level,  and  obtains 
a  coosistence  dense  enough  to  resemble  the  conditions  of  ordinary  cultiv- 
able soil.  The  amount  of  subsidence  depends  mainly  upon  the  more  or 
less  spongy  character  of  the  marsh. 

When  the  salt  water  of  the  soil  is  replaced  by  fresh  water,  the  larger 
portion  of  the  vegetation  peculiar  to  salt  marshes  disappears,  the  roots 
decay  after  the  lowering  of  the  water  level,  still  further  increasing  the 
shrinkage,  and  then  come  the  grasses  and  plants  adapted  to  fresh-water 
areas. 

All  the  evidence  in  our  possession  shows  that  this  subsidence  has  taken 
place  all  over  the  marshes  located  above  the  dike,  ranging  in  amount  from 
a  few  inches  to  several  feet.  It  appears  that  an  area  of  1,334.3  acres, 
excluding  water  surfaces,  would  be  covered  by  every  mean  high  tide  in 
case  the  dike  should  be  removed. 

The  first  effect  of  such  applications  of  salt  water  to  this  surface  would 
be  the  prompt  destruction  and  decay  of  the  fresh-water  vegetation  now 
establisbed  here,  and  then  would  come  a  period  of  uncertain  duration, 
when  tbere  would  be  little  or  no  vegetation,  but  only  an  expanse  of  un- 
savory mud  flats,  emitting  foul  odors. 

It  might  then  be  possible  that  the  thriving  settlement  along  the  Marsh- 
field  beach  to  the  east  of  this  great  expanse  of  mud  flats,  and  exposed  to 
all  the  smell  brought  over  by  the  western  breezes,  would  have  some  reason 
to  complain  that  the  Commonwealth  had  not  equally  guarded  all  the  varied 
interests  in  this  community. 

Tbe  removal  of  the  dike  would  not  by  any  means  restore  a  condition  of 
things  existing  before  the  construction  of  this  barrier.  An  amount  of 
water  far  in  excess  of  anything  before  known  would  tear  through  the  light 
sands  which  form  the  margins  of  the  harbor,  and  produce  effects  which 
cannot  easily  be  measured,  but  which  we  have  every  reason  to  suppose 
would  be  disastrous. 

A  number  of  houses  have  been  built  on  land  formed  since  the  dike  was 
built  in  the  vicinity  of  the  northerly  end  of  Duxbury  Beach.  We  have 
every  reason  to  suppose  that  this  sand  bank  could  not  withstand  the  erod- 
ing action  of  currents  far  stronger  than  any  that  existed  in  the  days  when 
a  smaller  volume  of  water  prevented  this  encroachment  on  the  waterways. 

For  the  purpose  of  ascertaining  the  conditions  of  healthfulness  in  this 
district,  we  have  caused  tables  to  be  prepared,  showing  the  causes  of 
deaths  and  the  death  rates  for  a  period  of  thirty  years ;  but  we  cannot  dis- 
cover in  these  tables  satisfactory  evidence  of  the  existence  of  conditions 
prejudicial  to  health.  The  average  death  rate  for  the  whole  period  has 
been  17  per  1,000,  which  is  below  the  general  death  rate  of  the  State  for 
the  same  period*  The  well-founded  belief  of  the  people  in  the  present 
health- giving  qualities  of  this  region  is  shown  by  the  steady  increase  in 
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summer  visitors  and  by  the  many  houses  built  in  the  immediate  vicinity  of 
the  harbor  and  river. 

The  builders  of  the  dike  were  sanguine  in  their  expressions  of  belief  in 
the  value  of  the  reclaimed  marshes  for  agricultural  purposes ;  but  we  find 
many  residents  of  Green  Harbor  who  have  serious  doubts  as  to  the  real 
value  of  these  fields.  We  were  fortunately  able  to  draw  to  our  assistance 
Edmund  Hersey,  Esq.,  of  Hingham,  whose  wide  experience  and  ample 
knowledge  in  the  science  and  art  of  agricnlture  have  made  him  a  much 
valued  authority  in  this  department. 

Mr.  Hersey's  report  showed  very  conclusively  that  the  value  of  the  marsh 
lands  above  the  dike  was  greatly  increased  since  the  construction  of  the  dike. 

The  act  under  consideration  requires  the  Board  of  Harbor  and  Land 
Ck>mmissioners  to  remove  the  dam  and  dike,  in  case  the  Joint  Board  shall 
determine  that  a  substantial  improvement  and  benefit  to  Green  Harbor  will 
result  therefrom,  and  that  no  damage  to  vested  property  rights  greater  than 
the  benefit  and  improvement  from  such  removal  will  accrue  therefrom. 

We  are  thus  led  to  consider,  first,  what  are  the  damages  to  vested  prop- 
erty rights.  It  is  found  that  the  marshes  which  were  fiowed  by  tide  waters 
before  the  building  of  the  dam  have  shrunk  and  become  lowered,  in  places 
varying  from  a  few  inches  to  half  tide  line.  In  allowing  the  tide  waters  to 
fiow  in  over  this  area  by  the  removal  of  the  dam,  this  lowered  area  would  be 
covered  by  salt  water  for  so  long  a  period  over  every  tide  that  vegetation 
would  be  destroyed,  and  the  area,  as  land,  would  be  changed  into  mud 
fiats,  and  become  practically  valueless.  We  are  informed  that  about  1,031 
acres  of  this  marsh  area  is  appraised,  for  the  purposes  of  taxation,  at 
$22,335.  In  view  of  Mr.  Hersey's  statements  this  must  be  considered  a 
very  low  estimate  ;  but  applying  this  rate  to  the  1,334.3  acres  which  would 
be  submerged,  we  have  an  appraisal  of  828,900.  The  greatly  increased 
volume  of  the  ebb  tide  would  require  a  wider  as  well  as  deeper  outlet,  and 
in  making  it  the  water  would  probably  wash  away  the  point  jutting  into  the 
harbor  from  the  south  as  far  back  as  the  bridge  over  Cut  River,  an  esti- 
mated area  of  about  300,000  square  feet,  and  with  it  some  25  cottages  and 
a  hotel,  all  valued  at  about  $12,000. 

The  removal  of  the  dam  and  dike  and  the  substitution  of  a  bridge  soit- 
able  to  replace  such  portion  of  the  highway  as  may  be  destroyed,  is  esti- 
mated to  require  $27,200.  The  introduction  of  the  increased  volume  of 
water,  which,  owing  to  the  lowering  of  the  meadows,  would  be  consider- 
ably greater  than  before  the  building  of  the  dam,  would  be  attended  by 
other  unknown  and  possibly  considerable  injury  to  property,  even  thoagh 
its  fiow  were  guided  and  controlled  in  a  manner  designed  to  avert  the 
chances  of  unnecessary  damage. 

It  cannot  be  foreseen  in  what  precise  locations  or  to  what  depth  the 
ebbing  tide  of  so  great  a  body  of  water  might  disturb  existing  conditions. 
To  guard  against  these  possibilities  and  limit  the  course  of  the  stream  to 
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insure  a  deep  channel  instead  of  a  wide  shallow  channel,  the  construction 
of  a  Jetty  or  training  wall  is  undoubtedly  necessary.  The  cost  of  this  may 
be  estimated  to  be  not  less  than  $40,000.  The  total  expenditure,  there- 
fore, incident  to  the  removal  of  the  dam  and  dike,  may  be  estimated  to  be 
the  damages  for  the  property  injured,  the  cost  of  removing  the  dam  and 
building  a  bridge,  and  the  cost  of  a  training  wall  or  jetty  to  control  the 
direction  of  the  ebb  tides.  These  items  together,  excluding  the  damage  to 
the  meadows,  will  amount  to  at  least  the  sum  of  $79,200. 

The  removal  of  the  dike,  however,  is  fortunately  not  the  only  solution 
of  the  problem.  The  mouth  of  Green  Harbor  empties  into  Massachusetts 
Bay  in  a  general  south-easterly  direction.  On  the  north-east  it  is  protected 
by  a  point  of  rocks.  The  movement  of  the  shore  current  which  bears  along 
the  drift  is  from  the  south,  and  this  has  a  tendency  to  close  the  river  mouth. 
The  dash  of  the  waves  in  heavy  weather,  especially  in  south-easterly  storms, 
brings  more  or  less  sand  into  the  harbor.  From  the  north-easterly  storms 
the  rocky  promontory  affords  the  harbor  adequate  protection. 

The  material  which  has  filled  up  the  harbor  has  probably  come  in  from 
the  outside  from  the  south  and  south-east.  The  ebb  current  from  Green 
Harbor  proper  has  not  been  strong  enough  to  preserve  a  channel  of  suffi- 
cient depth  at  low  tide  to  answer  the  requirements  of  the  vessels  which 
anchor  there.  Under  present  conditions  there  is  no  reason  to  look  forward 
to  any  improvement  in  the  depth  of  the  interior  basin  or  the  channel.  Any 
change  is  more  likely  to  result  in  gradual  shoaling.  A  plan  for  improving 
this  condition  has  been  developed  which  it  is  believed  will  successfully  pre- 
serve the  usefulness  of  the  harbor  and  increase  its  depth  of  water,  both  at 
the  entrance,  where  a  depth  of  from  30  inches  to  4  feet  at  mean  low  water 
is  desired,  and  in  the  harbor  above,  where  the  boats  lie  at  their  moorings. 

This  plan  is  to  dredge  an  anchorage  basin  with  a  channel  thereto,  and  to 
build  two  jetties  and  a  training  wall.  An  anchorage  basin  can  be  built 
above  the  Narrows  by  the  dredging  of  an  area  of  90,000  square  feet,  which 
would  be  sufficient  for  all  present  requirements,  and  a  channel  dredged 
thereto  from  the  sea,  50  feet  wide  at  the  bottom,  leaving  a  depth  on 
dredged  areas  of  4  feet  at  mean  low  water.  In  order  to  preserve  this 
channel,  it  would  be  necessary  to  build  a  stone  jetty  from  Duxbury  Beach 
to  deep  water,  to  protect  it  from  the  sand  drift  and  wave  dash  on  the 
south  and  south-east.  A  small  jetty  on  the  north,  running  from  the  rocky 
point,  would  afford  an  additional  means  of  maintaining  the  depth  of  the 
channel.  In  addition  thereto,  a  training  wall  should  be  built  inside  the 
harbor  to  deflect  and  guide  the  current  at  the  mouth  of  Cut  River. 

It  is  estizpated  that  all  of  the  work  so  planned  will  cost  about  $67,000. 

By  comparing  this  amount  with  the  expense  necessarily  incident  to  the 
removal  of  the  dam  and  dike,  which,  as  above  stated,  amounts  to  $79,200, 
exclusive  of  the  damage  to  the  meadows,  it  will  be  seen  that  there  will  even 
be  a  saving  in  cost  by  constructing  a  harbor  as  proposed  and  leaving  the 
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dike  undisturbed ;  but  when  we  take  into  consideration  the  unknown  and 
inevitable  elements  of  damages,  which  must  be  considered  if  the  dike  is 
removed,  the  difference  becomes  a  very  serious  one. 

These  elements  of  damages  are  found  first  in  the  diminution  of  health 
and  attractiveness  in  the  settlements  along  Marshfield  beach,  by  reason  of 
the  foul  odors  brought  over  from  the  mud  flats  created  by  the  flooding  of 
the  meadows  to  the  west  of  them  which  are  now  below  the  level  of  high 
tide,  and  then  by  the  absolute  destruction  of  the  fertile  meadows  which 
have  been  reclaimed  by  means  of  the  dike.  How  large  a  sum  of  money 
is  represented  by  these  injuries,  which  will  surely,  we  think,  follow  the 
removal  of  the  dike,  we  are  unable  to  estimate ;  but  it  will  undoubtedly 
very  much  exceed  the  expenditure  necessary  to  make  a  harbor  suflScient 
for  all  the  purposes  of  a  fishing  village,  or  an  agreeable  seaside  resort. 

We  are  then  constrained  to  determine  that  the  damage  to  vested  prop- 
erty rights  that  would  result  from  the  removal  of  said  dam  and  dike  would 
be  far  greater  than  the  benefit  to  Green  Harbor  resulting  therefrom. 

Henry  P.  Walcott,  Chairman. 

Woodward  Emert, 
Clinton  WnrrE, 
Board  of  Harbor  and  Land  Commissioners, 

Hiram  F.  Mills, 
Frank  W.  Draper, 
Gerard  C.  Tobet, 
James  W.  Hull, 
Charles  H.  Porter, 
Julian  A.  Mead, 

Slate  Board  of  Health, 
Boston,  Mass.,  Jan.  6, 1898. 

Financial  Statement, 

Expenditures  made  under  Chapter  495 ^  Acts  of  1896,  and  Chapter  98,  Resolves  of 

1897. 

Salaries  of  engineers,  experts  and  assistants, f  7,750  43 

Travelling  expenses  and  subsistence  of  engineers,  experts   and 

assistants, 1,100  75 

Labor,  materials  and  supplies, 248  37 

Travelling  expenses  of  Joint  Board, 105  18 

Services  of  stenographers  and  typewriters, 129  10 

Rent,  fuel  and  use  of  boats, 190  85 

Repairing  instruments  and  tools, 29  70 

Expressage  and  telephone, 8199 

Stationery,  maps,  postage  and  drawing  materials,      ....  46  55 

Advertising, .  12  70 

t9,645  6S 
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Routine  Work  of  the  Board. 

*  During  the  year  endiDg  Sept.  30,  1897,  the  Board  held  meetings 
at  least  once  in  each  month.  Meetings  of  such  of  the  standing  com- 
mittees as  were  necessary  for  the  transaction  of  business  were  also 
held  from  time  to  time,  as  well  as  joint  sessions  with  such  other 
boards  or  commissions  as  were  prescribed  by  the  Legislature. 

The  office  of  the  Board  has  been  open  throughout  the  year,  as 
prescribed  by  the  Public  Statutes,  chapter  21,  section  10,*  for  the 
transaction  of  its  authorized  business. 

Advice  has  been  very  frequently  given  at  the  office  and  by  mail 
to  local  boards  and  to  individuals  in  regard  to  sanitary  matters,  and 
many  visits  have  been  made  by  the  secretary,  the  engineers  and 
other  experts  to  cities  and  towns  for  the  purpose  of  making  investi- 
gations and  giving  advice. 

The  bacteriological  work  undertaken  by  the  Board  for  the  benefit 
of  such  committees  in  the  State  as  possessed  no  facilities  for  such 
methods  of  investigation  and  diagnosis,  together  with  the  produc- 
tion and  distribution  of  antitoxin  for  the  treatment  and  prevention 
of  diphtheria,  have  very  materially  increased  the  work  of  the  office, 
which  acts  as  a  general  and  central  station  for  the  distribution  of 
antitoxin  and  of  the  various  culture  tubes,  receptacles  and  other 
means  employed  for  the  diagnosis  of  disease. 

The  statistics  of  mortality  compiled  from  the  weekly  postal-card 
returns  from  the  registering  authorities  of  cities  and  towns  have  been 
published  weekly  during  the  year  in  the  form  of  a  bulletin,  which 
also  contains,  once  in  each  month,  a  report  of  the  work  done  in  the 
line  of  food  and  drug  inspection,  together  with  the  prosecutions  made 
under  the  food  and  drug  acts,  and  other  important  information  rela- 
tive to  the  work  of  this  department.  In  addition  to  these  items  there 
is  also  published  in  the  same  bulletin  a  weekly  report  of  the  number 
of  cases  of  infectious  diseases  reported  by  the  local  boards  to  the 
State  Board  of  Health,  under  the  provisions  of  chapter  302  of  the 
Acts  of  1893. 

The  laboratory  for  water  analysis  was  transferred  in  January, 
1897,  from  the  Institute  of  Technology  to  No.  502  State  House, 
where  ample  provision  had  been  made  for  this  work  upon  the  fifth 
floor  of  the  new  extension,  above  the  archway  over   Mt.  Vernon 

*  Office  hours,  9  a.m.  to  5  p.m.  ;  Saturday  s,  9  a.m.  to  2  p.m. 
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Street.  Mr.  H.  W.  Clark,  chemist  of  the  Board,  who  for  several 
years  had  charge  of  the  laboratory  of  the  LawreDce  Experiment 
StatioD,  was  subsequently  placed  in  charge  of  the  laboratory  at  the 
State  House  also. 

The  following  table  presents  certain  statistical  data  relative  to  the 
routine  work  of  the  Board :  — 


Statistical  Table  for  the  Year  ending  Sept.  30,  1897. 

Whole  number  of  samples  of  foods  and  drugs  examined  during  the  year,  10,680 

Samples  of  milk  examined  (included  in  the  foregoing), ....  6,046 
Whole  number  of  samples  of  food  and  drugs  examined  since  beginning 

of  work  in  1883, 86,793 

Whole  number  of  samples  of  milk  examined  since  beginning  of  work 

in  1883, 44,951 

Number  of  prosecutions  against  offenders  during  the  year,     ...  65 

Number  of  convictions  during  the  year,    . 64 

Amount  of  fines  imposed  during  the  year, f  2,756  60 

Number  of  packages  of  antitoxin  issued  to  cities  and  towns,*  •       .        .  4,668 
Number  of  bacterial  cultures  made  for  the  diagnosis  of  diphtheria  in 

cities  and  towns,* 2,204 

Number  of  examinations  made  for  diagnosis  of  tuberculosis,*        .        .  236 
Number  of  examinations  of  blood  made  for  diagnosis  of  malarial  infec- 
tion,*          72 

Number  of  notices  of  cases  of  infectious  diseases  received  and  recorded 

under  the  provisions  of  chapter  302,  Acts  of  1893,t      ....  27,925 
Number  of  postal  card  returns  of  mortality  for  cities  and  towns  received 

and  recorded,! 1,910 

Number  of  annual  reports  of  cities  and  towns  received  under  the  pro- 
visions X  of  Acts  of  1894,  chapter  218,t 86 

Force  employed  in  general  work  of  Board  at  central  office,  State  House :  — 

Secretary, 1 

Clerks,.    '^ 2 

Messenger, 1 


Total, 


4 


Force  employed  at  central  office,  State  House,  Boston,  for  food  and  drug 

inspection,  chemists  and  assistants, 9 

At  Amherst, 1 

Inspectors, 3 

Total, 6 

•  For  the  year  ending  March  31, 1898.  f  For  the  calendar  year  1897. 

X  Towns  having  a  popalatlon  of  over  5,000  Inhabitanta  In  each. 
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Force  employed  at  laboratory  (Bassey  Institute)  :  — 

Pathologist,.        ...........  1 

Assistants, ...••..  8 

4 
Undeb  the  Provisions  of  Chapter  376,  Acts  of  1888. 

Applications  for  advice  from  cities,  towns  and  others :  — 

Relating  to  water  supply,   ........        •  82 

Relating  to  sewerage  and  drainage, 24 

Relating  to  pollution  of  streams, 8 

Total, .  69 

Number  of  samples  of  water  examined  chemically  and  microscopically 
at  the  Laboratory,  Room  602,  State  House, 8,229 

Number  of  samples  of  sewage  and  effluent  from  sewage  purification 
works  examined  chemically  at  the  Laboratory,  Room  602,  State  House,  274 

Number  of  samples  of  sewage  and  water  examined  chemically  and  bac- 
terial ly  at  the  Lawrence  Experiment  Station, 2,792 

Number  of  samples  of  sand  examined  chemically  and  bacterially  at  the 
Lawrence  Experiment  Station, 840 

Number  of  samples  of  sand  examined  mechanically  at  the  Lawrence 
Experiment  Station, 117 

Additional  samples  examined  bacterially  at  the  Lawrence  Experiment 

Station, 7,200 

Total  number  of  samples  examined, 18,962 

Force  employed  at  central  office :  — 

Chief  engineer, 1 

Assistant  engineers, •        •        •  4 

Stenographers  and  clerks,  .....•..,  2 

—  7 

At  Laboratory,  Room  602,  State  House :  — 

Chemists, .  1 

Assistant  chemists, 4 

Biologist, 1 

—  6 

At  Lawrence  Experiment  Station :  — 

Chemists, 2 

Bacteriologists, .  2 

Other  assistants  and  laborers, 4 

—  8 

Total  ordinary  force  employed  under  chapter  376,  Acts  of  1888,     .  21 

«  Total  ordinary  force  in  all  departments,    ......  86 
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The  number  of  applications  for  advice  under  the  provisions  of 
chapter  375,  Acts  of  1888,  received  since  July,  1886,  when  the  act 
relating  to  water  supply  and  sewerage  first  went  into  operation,  is 
as  follows :  — 


1886, 8 

1887, 22 

1888,  .   * 28 

1889,  .   .      \        .   .   '  .  38 

1890,  ......  23 

1891, 53 

1892,  .  ■  .   •   .   .   .  56 


1893, 51 

1894, 53 

1895 52 

1896, 65 

1897, 59 

Total, 508 


Reoommendations. 

The  following  recommendation  was  made  to  the  Legislature  at  the 
beginning  of  the  session  of  1898  :  — 

The  Board  recommends  the  coDtinuance  of  its  investigations  now  being 
carried  on  as  aathorized  by  the  provisions  of  chapter  375  of  the  Acts  of 
1888.  For  this  purpose,  and  to  make  the  necessary  investigations  in  order 
to  advise  cities,  towns,  corporations  and  individuals  in  regard  to  the  best 
methods  of  assuring  the  purity  of  intended  or  existing  water  supplies  and 
the  best  method  of  disposing  of  sewage,  and  to  carry  out  the  other  pro* 
visions  of  chapter  375  of  the  Acts  of  1888,  the  Board  estimates  that  the 
sum  of  $30,000  will  be  required. 


ExPENDirURES. 

The  work  of  the  Board  is  conducted  under  the  provisions  of  several  stat- 
utes,  and  for  its  different  departments  of  work  three  appropriations  are 
annually  made,  one  for  the  general  work  of  the  Board,  one  for  the  inspec- 
tion of  food  and  drugs,  and  a  third  for  carrying  out  the  provisions  of  chapter 
375  of  the  Acts  of  1888,  relating  to  the  protection  of  the  purity  of  inland 
waters.  In  addition  to  the  foregoing,  special  appropriations  have  been 
made  from  time  to  time,  as  occasion  has  demanded,  for  the  purpose  of 
enabling  the  Board  to  conduct  special  lines  of  investigations. 

The  appropriations  for  the  different  departments  of  work  in  1897 
were  as. follows :  — 

For  the  general  work  of  the  Board, $16,000 

For  food  and  drug  inspection, 11«500 

For  carrying  out  the  provisions  of  chapter  375,  Acts  of  1888, .         30,000 

Total, 157,500 
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The  expenditures  in  1897  under  the  foregoing  appropriations  were 
as  follows :  — 

General  Expenditures  8epL  30, 1896,  to  Sept.  30, 1897. 

Salaries, t^,826  66 

Travelling  expenses, 818  74 

Stationery, 345  27 

Printing, 1,280  00 

Books,  subscpptiop  and  binding,      .        •.*.-.•.       227  27 

Advertising, 86  80 

Express, 145  48 

Extra  services, 44  86 

Messenger  services, 4  20 

Postage  and  postal  order, .  820  30 

Telephone  and  telegraph  messages,         ....  92  87 

Typewriting  supplies,       .......  9  85 

Zinc  plates, .        ...  4  07 

Drafting  diagrams, .  25  50 

Special  investigations, .     .        451  80 

For  revision  pf  proof  of  manual  of  health  laws,.     .  ,     .  45  00 

Printing  manual  of  health  laws,       .....  686  75 

Sundry  office  supplies  and  incidental  expenses,       .        .  28  86 

$9,488  28 

Expenditures  at  Bacteriological  Laboratory. 

Salaries, $2,286  74 

Travelling  expenses, 45  81 

Labor, 20  00 

Purchase  of  animals, 134  11 

Board  of  horses, 1,082  74 

Food  for  animals, 89  78 

Apparatus,  chemicals  and  laboratory  supplies,        .        .  840  69 

Express, 19  10 

Ice 14  00 

Postage, 2  20 

Stationery, 12  05 

Rental  of  telephone, 156  00 

Sundry  incidental  expenses, 18  69 

4,666  41 

Total, $14,104  69 

Expenses  under  Chapter  373  of  Acts  of  1888  {Protection  of  Purity  of  Inland 

Waters)  for  Calendar  Year,  1897, 

Salaries,  including  wages  of  laborers  at  Lawrence  Experiment  Sta- 
tion,      $23,296  38 

Apparatus  and  materials, 2,900  60 

Rent  of  Lawrence  Experiment  Station, 150  00 

Use  of  tools  and  office,  Lawrence  Experiment  Station,       .        .        .  207  16 
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TravelliDg  ezpeoses, tlt372  98 

Express  charges, 854  91 

Freight  and  teaming, 45  63 

Books,  stationery  and  drawing  materials, 528  86 

Maps  and  blue  prints, 137  75 

Postage  stamps, 47  81 

Printing, 848  79 

Messengers,  telegrams  and  telephone  messages,         ....  20  44 

Total, t29,910  81 


For  Food  and  Drug  Inspection  for  Year  ending  SepL  30, 189  7. 

Salaries  of  analysts, t4«8d9  00 

Salaries  of  inspectors,  : 4,050  00 

Travelling  expenses  and  purchase  of  samples, 1,898  90 

Apparatus  and  chemicals, 890  99 

Books, 11  00 

Index  cards, 32  45 

Express  charges, 45  90 

Extra  services, 290  00 

Sundry  small  supplies  (bottles,  towels,  case  for  samples,  etc.),        .  18  19 

Total tl2,076  48 

HENRY  P.  WALCOTT, 
HIRAM  F.  MILLS, 
FRANK  W.  DRAPER, 
GERARD  C.  TOBEY, 
JAMES  W.  HULL, 
CHARLES  H.  PORTER, 
JULIAN  A.  MEAD, 

8t€Ue  Board  of  ffeaUh. 


Water  Supply  and  Sewerage. 


ADVICE  TO  CITIES  AND  TOWNS. 


ADYICE  TO  CITIES  AND  TOWNS. 


Under  the  provisions  of  chapter  375  of  the  Acts  of  1888,  entitled 
**  An  Act  to  protect  the  purity  of  inland  waters,  and  to  require  con- 
sultation with  the  State  Board  of  Health  regarding  the  establishment 
of  systems  of  water  supply,  drainage  and  sewerage,"  the  Board  is 
required 

'*from  time  to  time  to  consult  with  and  advise  the  authorities  of  cities  and 
towns,  or  with  corporations,  firms  or  individuals  either  already  having  or 
intending  to  introduce  systems  of  water  supply,  drainage  or  sewerage,  as 
to  the  most  appropriate  source  of  supply,  the  best  practicable  method  of 
assuring  the  purity  thereof  or  of  disposing  of  their  drainage  or  sewage, 
having  regard  to  the  present  and  prospective  needs  and  interests  of  other 
cities,  towns,  corporations,  firms  or  individuals  which  may  be  affected 
thereby.     It  shall  also  from  time  to  time  consult  with  and  advise  persons 
OT  corporations  engaged  or  intending  to  engage  in  any  manufacturing  or 
other  business,  drainage  or  sewage  from  which  may  tend  to  cause  the  pol- 
lution of  any  inland  water,  as  to  the  best  practicable  method  of  preventing 
such  pollution  by  the  interception,  disposal  or  purification  of  such  drainage 
or  sewage ;  provided^  that  no  person  shall  be  compelled  to  bear  the  ex- 
pense of  such  consultation  or  advice,  or  of  experiments  madi  for  the  pur- 
poses of  this  act.    All  such  authorities,  corporations,  firms  and  individuals 
are  hereby  required  to  give  notice  to  said  Board  of  their  intentions  in  the 
premises,  and  to  submit  for  its  advice  outlines  of  their  proposed  plans  or 
schemes  in  relation  to  water  supply  and  disposal  of  drainage  and  sewage ; 
and  aU  petitions  to  the  Legislature  for  authority  to  introduce  a  system  of 
water  supply,  drainage  or  sewerage  shall  be  accompanied  by  a  copy  of  the 
recommendation  and  advice  of  the  said  Board  thereon." 

During  the  year  1897  the  Board  has  given  its  advice  to  the  follow- 
ing cities,  towns,  corporations  and  individuals  who  have  applied  for 
such  advice  under  the  provisions  of  the  general  act  of  1888,  or  under 
special  acts  relating  to  water  supply  and  sewerage. 

Replies  were  made  during  the  year  to  applications  made  from  the 
following  sources  for  advice  relative  to  water  supply:  Brockton, 
Billerica,  the  Trustees  of  the  Danvers  Lunatic  Hospital,  Edgartown, 
Fairhaven,  Fall  River,  Falmouth,  Georgetown,  Gloucester  and  East 
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Gloucester,  Groton,  Hudson  (two  replies),  Huntington,  Lee,  the 
Massachusetts  Hospital  for  Epileptics,  the  Reformatory  Prison  for 
Women,  Medway,  Milford,  Natick,  North  Brookfield,  Pepperell, 
Quincy,  Springfield,  Swampscott,  Waltham,  Wareham  (together 
with  Marion,  Mattapoisett  and  Fairhaven  on  application  of  Joseph 
K.  Nye),  Watertown,  Wellesley  and  Weston. 

Replies  were  made  during  the  year  relative  to  sewerage  and 
sewage  disposal,  in  answer  to  applications  from  the  following 
sources :  Abington,  Danvers,  the  Trustees  of  the  Danvers  Lunatic 
Hospital,  Haverhill,  Hull  (Point  AUerton),  Leicester.  Lexington, 
the  Massachusetts  Hospital  for  Consumptives,  the  Massachusetts 
Hospital  for  Epileptics,  Mattapoisett,  the  Metropolitan  Sewerage 
Commission  (two  replies).  Mount  Holyoke  College  (two  replies), 
Natick  (the  Leonard  Morse  Hospital),  North  Adams,  Quincy, 
Southbridge,  Spencer,  Taunton,  the  United  States  Arsenal  at 
Watertown,  Wareham  (Onset  Bay),  Webster. 

Replies  were  also  made  to  the  authorities  of  certain  cities  and 
towns,  relative  to  the  pollution  of  streams,  as  follows :  The  water 
commissioners  of  Needham,  the  board  of  health  of  New  Bedford 
and  the  board  of  health  of  Whitman. 

Water  Supply, 

The  following  is  the  substance  of  the  action  of  the  Board  during 
the  past  year,  in  reply  to  applications  for  advice  relative  to  water 
supply :  — 

BnxERiOA.  The  water  supply  committee  of  Billerica  applied  to 
the  Board,  Feb.  4,  1897,  for  its  advice  relative  to  a  proposed  water 
supply  for  the  town,  to  be  taken  from  the  ground  near  the  west 
bank  of  the  Concord  River.  The  Board  replied  to  this  applicatton 
as  follows :  — 

Mabch  4, 1897. 

The  State  Board  of  Health  received  from  you,  on  Feb.  4,  1897,  an  ap- 
plication for  advice  with  reference  to  a  proposed  water  supply  for  the  town 
of  Billerica,  to  be  taken  from  the  ground  near  the  westerly  bank  of  the 
Concord  River,  a  short  distance  below  the  Ck>mer  Bridge,  so  called,  and 
midway  between  the  villages  of  Billerica  and  North  Billerica.  Accom- 
panying the  application  was  a  report  by  your  engineer,  containing  an 
account  of  the  investigations  made  with  reference  to  a  source  of  water 
supply  and  a  plan  for  supplying  water  from  the  proposed  source  to  the 
town. 
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It  is  stated  in  this  report  that  four  tubular  test  walls  were  driven  at  the 
locality  described,  two  of  them  to  depths  of  20  and  21  feet,  respectively, 
and  the  others  to  depths  of  from  35  to  40  feet ;  and  it  appears  that  all 
of  the  wells  penetrated  sand  or  gravel  strata,  from  which  water  could  be 
pumped  with  considerable  freedom  with  a  hand  pump.  A  sample  of  water 
collected  from  one  of  these  wells  having  the  least  depth,  and  sent  in  by 
you  for  analysis,  was  found  to  be  soft,  practically  colorless,  and  otherwise 
of  good  quality  for  the  purposes  of  a  public  water  supply.  The  sample 
probably  represented  water  from  the  land  side  percolating  toward  the 
river ;  but  if  a  large  quantity  of  water  should  be  pumped  from  the  ground 
at  this  place,  a  portion  of  it  might  come  by  filtration  through  the  ground 
from  the  river,  and,  while  such  water,  if  thoroughly  purified  by  its  passage 
through  the  ground,  would  not  differ  noticeably  from  water  coming  from 
the  land  side,  it  is  desirable  to  have  further  analyses  of  this  water  made 
after  a  considerable  quantity  has  been  pumped  from  the  ground,  to  learn 
whether  it  shows  any  tendency  to  deteriorate  under  such  conditions. 

The  information  contained  in  the  report  of  your  engineer  as  to  the  char- 
acter of  the  material  through  which  the  wells  were  driven  indicates  that 
its  quality  is  variable,  ranging  from  fine  sand  to  gravel ;  but  the  porous 
material,  judging  from  these  tests,  extends  to  no  great  depth,  and  no 
water  appears  to  have  been  obtained  at  a  greater  depth  than  30  feet 
below  the  surface.  It  also  appears  that  ledge  was  encountered  in  three 
of  the  wells,  in  one  of  them  at  a  depth  of  a  little  over  20  feet  beneath  the 
surface.  The  tests  are,  on  the  whole,  insufficient  to  show  whether  there 
is  a  layer  of  porous  material  beneath  the  surface  in  this  locality  of  suffi- 
cient depth  and  extent  to  make  it  probable  that  enough  water  could  be 
obtained  from  the  ground  here  for  the  supply  of  the  town. 

Under  the  circumstances,  the  Board  does  not  at  present  advise  the  con- 
struction of  works  for  taking  water  from  this  source,  but  advises  that 
you  have  further  tests  made  by  driving  additional  wells  over  a  larger  area, 
to  determine  more  definitely  the  character  of  the  ground  beneath  the  surface. 
If,  upon  further  examination,  more  favorable  conditions  are  found,  it  is 
desirable  that  you  cause  a  pumping  test  to  be  made  by  pumping  continu- 
ously from  a  group  of  wells  in  this  locality  at  a  rate  as  great  as  would  be 
necessary  for  the  supply  of  a  town  of  the  size  of  Billerica,  and  for  a  suffi 
cient  time  to  determine  whether  this  source  can  be  depended  upon  to  fur- 
nish enough  water  for  the  supply  of  the  town  at  all  times.  It  is  desirable, 
also,  in  case  a  pumping  test  is  made,  that  frequent  analyses  of  the  water 
be  made  during  its  progress,  to  obtain  more  definite  information  as  to  the 
probable  quality  of  the  water. 

The  Board  will  assist  you  in  further  investigations  by  making  such 
analyses  as  may  be  necessary,  and  will,  upon  application,  give  you  further 
advice  in  this  matter  when  you  have  the  results  of  additional  investigations 
to  present. 
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Brockton.  An  application  was  received  Jan.  11,  1897,  from  the 
water  commissioners  of  Brockton,  for  the  advice  of  the  Board  with 
reference  to  enlarging  the  water  supply  of  the  city  by  taking  the 
water  of  Silver  Lake  in  the  towns  of  Pembroke,  Kingston  and 
Plympton,  and  supplementing  it,  as  occasion  might  demand,  by 
diverting  the  water  of  Howard  and  Pine  brooks  into  the  lake  and  by 
taking  the  waters  of  Monponsett  Pond  in  the  towns  of  Hanson  and 
Halifax.     The  Board  replied  to  this  application  as  follows :  — 

Mabch  4, 1897. 

The  State  Board  of  Health  received  from  you,  on  Jan.  11,  1897,  an 
application  for  advice  with  reference  to  enlarging  the  water  supply  of  the 
city  of  Brockton,  accompanied  by  a  report  of  the  city  engineer  and  super- 
intendent of  water  works,  containing  an  outline  of  a  scheme  for  taking 
water  from  Silver  Lake  in  the  towns  of  Pembroke,  Kingston  and  Plymp- 
ton, to  be  supplemented,  when  occasion  may  require,  by  diverting  the  water 
of  Howard  and  Pine  brooks  into  the  lake  and  by  taking  the  waters  of  Mon- 
ponsett Pond  in  the  towns  of  Hanson  and  Halifax.  In  a  subsequent  com* 
munication  you  request  the  opinion  of  this  Board  as  to  the  practicability 
and  advisability  of  a  ground-water  supply  for  Brockton. 

An  examination  of  the  records  of  consumption  of  water  by  the  city  in 
the  last  few  years  shows  that  the  consumption  is  rapidly  approaching  the 
capacity  of  your  present  source  in  a  dry  year,  and  it  is  desirable  to  begin 
without  delay  the  necessary  investigations  with  a  view  to  providing  an 
ample  supply  of  water  for  the  future  needs  of  the  city. 

The  Board  has  caused  an  examination  of  Silver  Lake  to  be  made  and 
samples  of  its  water  to  be  analyzed,  and  has  also  examined  in  a  general 
way  into  the  opportunities  for  supplementing  this  source  from  other  sources 
in  the  vicinity. 

The  analyses  of  water  from  Silver  Lake  show  that  it  is  very  soft,  nearly 
colorless,  and  generally  of  excellent  quality  for  the  purposes  of  a  public 
water  supply.  Analyses  of  samples  of  water  collected  from  the  bottom  of 
the  lake  during  the  summer  season  were  found  to  be  of  the  same  general 
character  as  those  collected  at  the  surface,  and  there  was  no  evidence  of 
the  presence  of  decaying  organic  matter  in  the  lower  layers,  such  as  is  often 
found  in  the  lower  portions  of  deep  ponds  and  reservoirs  during  the  period 
of  stagnation  in  summer. 

The  results  of  the  microscopical  examinations  show  that  the  total  nuni- 
ber  of  organisms  present  was  small  in  all  of  the  samples,  but  that  some  of 
the  samples  contained  organisms  of  a  kind  which  have  been  known  to  cause 
trouble  from  disagreeable  tastes  and  odors  in  many  ponds  and  reservoirs. 
The  numbers  of  such  organisms  found  were  very  small,  however;  and, 
while  it  is  possible  that  at  times  the  water  will  be  affected  by  the  presence 
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of  larger  nmnbers  of  sach  organisms,  it  does  not  seem  probable,  in  view  of 
the  small  amount  of  organic  matter  in  the  water,  as  indicated  by  the  chem- 
ical analyses,  that  its  quality  will  be  seriously  affected  from  this  cause. 
There  are  several  areas  of  swamp  land  of  considerable  size  on  the  borders 
of  the  lake  which  should  be  drained  to  prevent  injury  to  the  quality  of  the 
water.  The  water-shed  contains  a  very  small  population,  but  it  is  under- 
stood that  the  lake  is  used  to  a  considerable  extent  as  a  summer  resort, 
and  it  will  be  necessary  to  prevent  danger  of  the  pollution  of  the  water 
from  this  cause. 

Silver  Lake  alone  will  probably  furnish  from  50  to  75  per  cent,  more 
water  in  a  series  of  very  dry  years  than  your  present  source  would  yield ; 
but  by  the  provisions  of  chapter  442  of  the  Acts  of  1893  the  town  of 
Whitman  has  the  right  to  a  supply  from  this  source,  and  in  certain  contin- 
gencies the  small  towns  of  Pembroke  and  Hanson  may  be  supplied  by  the 
town  of  Whitman,  so  that  the  quantity  of  water  available  for  Brockton 
would  provide  for  only  a  limited  number  of  years  in  the  future. 

From  the  information  at  present  available  it  appears  to  be  practicable 
to  divert  the  waters  of  Howard  and  Pine  brooks,  at  points  where  the  area 
of  their  combined  water-sheds  will  amount  to  about  4.2  square  miles,  into 
Silver  Lake  by  gravity  and  at  a  small  cost. 

Analyses  of  the  water  of  these  brooks  show  that  it  is  highly  colored  and 
contains  a  considerable  amount  of  organic  matter  in  solution,  probably 
derived  from  contact  of  the  water  with  vegetable  matter  in  swamps.  By 
diverting  this  water  into  the  lake,  however,  an  opportunity  will  be  afforded 
for  bleaching  and  sedimentation  and  other  improvements  which  take  place 
in  a  large  lake  where  the  water  is  stored  for  a  period  of  many  months,  so 
l^at  it  is  not  likely  that  the  water  of  these  sources  will  have  an  unfavor- 
able effect  upon  the  quality  of  the  water  of  the  lake.  Moreover,  it  may  be 
possible  to  make  a  material  improvement  in  the  quality  of  this  water  by 
draining  the  swamps  on  the  water-sheds  of  the  brooks. 

The  quantity  of  water  which  Silver  Lake  would  yield  if  these  brooks 
should  be  diverted  into  it  would  be  sufficient  for  the  needs  of  Brockton  and 
Whitman  for  about  twenty  years,  should  these  places  continue  to  grow  at 
as  rapid  a  rate  as  in  the  past,  and  making  a  liberal  allowance  for  the 
increasing  quantity  of  water  used  per  inhabitant. 

The  second  method  suggested  for  augmenting  the  supply  from  Silver 
Lake  is  by  utilizing  the  water  of  Monponsett  Pond.  The  water-shed  and 
storage  capacity  of  this  pond  are  so  large  that,  taken  in  connection  with 
Silver  Lake  and  the  water-sheds  of  Howard  and  Pine  brooks,  it  would 
famish  a  supply  for  Brockton  and  Whitman  for  a  very  long  time  in  the 

fatiire- 

An  examination  of  the  water  of  the  pond,  however,  shows  that  it  is 
highly  colored  and  contains  a  very  large  amount  of  organic  matter,  which 
would  make  it  a  decidedly  objectionable  source  of  water  supply  in  its 
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present  state.  Its  poor  quality  is  due  partly  to  the  character  of  the  pond, 
which  appears  to  be  a  shallow  basin  with  a  muddy  bottom  containing  a  large 
amount  of  organic  matter^  and  partly  to  the  water-shed,  which  includes  the 
area  known  as  the  Great  Cedar  Swamp.  The  conditions  are  such  that  it 
does  not  appear  to  be  feasible  to  make  any  material  improvement  in  the 
quality  of  water  which  this  source  will  furnish ;  and  in  its  present  state 
it  is  not  only  unsuitable  for  domestic  uses,  but  it  is  also  probable  that,  if 
any  considerable  quantity  of  water  containing  so  large  an  amount  of  organic 
matter  should  be  discharged  directly  into  Silver  Lake,  it  would  have  an 
unfavorable  effect  upon  the  quality  of  the  water  of  that  source. 

A  general  examination  of  the  territory  in  the  vicinity  of  Silver  Lake 
Indicates  that  there  are  other  sources  from  which  it  appears  to  be  prac- 
ticable to  obtain  a  large  supplementary  supply  of  water  of  better  quality 
than  that  of  Monponsett  Pond,  when  the  requirements  of  the  city  and  town 
may  make  it  necessary ;  and  the  Board  would  advise  that  the  selection  of 
a  source  be  deferred  until  a  thorough  investigation  of  possible  sources  is 
made,  which  may  indicate  more  clearly  than  the  information  at  present 
available  the  most  appropriate  source  from  which  to  supplement  the  supply 
in  the  future. 

From  the  investigation  thus  far  made  the  Board  concludes  that  Silver 
Lake  is  probably  the  most  appropriate  source  of  future  water  supply  for 
Brockton ;  and,  since  the  town  of  Whitman  is  in  need  of  a  better  supply 
than  it  now  has,  it  will  probably  be  to  the  pecuniary  advantage  of  both 
Whitman  and  Brockton,  as  already  stated  in  a  previous  communication,  to 
construct  works  jointly  rather  than  to  construct  independent  works. 

The  situation  of  Howard  and  Pine  brooks  is  such  that  they  would 
naturally  be  the  first  sources  from  which  to  supplement  the  yield  of  Silver 
Lake ;  and  it  is  desirable  that  the  right  to  use  the  water  of  these  sources 
be  secured  in  the  beginning,  since  an  auxiliary  supply  is  likely  to  be  needed 
in  a  few  years  after  the  water  of  Silver  Lake  shall  have  been  intro- 
duced. 

With  regard  to  the  practicability  and  advisability  of  a  ground-water 
supply  for  Brockton  the  Board  cannot  give  you  a  definite  opinion,  since  it 
is  not  informed  of  any  territory  within  a  reasonable  distance  of  the  city 
from  which  there  is  reason  to  expect  that  a  large  supply  of  ground  water 
may  be  obtained.  In  general,  a  good  ground  water  is  better  for  domestic 
uses  than  a  surface  water,  on  account  of  its  attractive  appearance  and 
freedom  from  taste  and  odor.  At  the  places  where  large  ground-water 
supplies  have  been  obtained  for  the  supply  of  cities  and  towns  in  this  State 
extensive  collecting  systems  have  usually  been  found  necessary ;  and,  since 
a  ground  water  deteriorates  rapidly  upon  exposure  to  light,  in  order  to 
keep  it  in  satisfactory  condition  it  is  essential  that  it  be  kept  from  exposure 
to  light  both  at  the  source  and  in  distributing  reservoirs  or  tanks.  With 
such  a  source  it  would  be  necessary,  in  designing  your  distributing  reser- 
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voirs  and  tanks,  that  you  make  proyision  for  covering  them.  If  you  have 
in  riew  any  source  from  which  it  is  thooght  that  it  may  be  practicable  to 
obtain  a  supply  of  ground  water  for  the  city,  the  Board  will  co-operate  with 
you  in  making  an  examination,  if  you  so  request,  and  will  advise  you  as  to 
the  practicability  of  developing  it  for  the  supply  of  the  city. 

Danvers  Lunatic  Hospital.  The  superintendent  of  the  State 
Lunatic  Hospital  at  Danvers  applied  to  the  Board,  Nov.  4,  1897,  for 
its  advice  with  reference  to  a  proposed  water  supply,  to  be  taken  from 
wells  on  the  hospital  grounds.  The  Board  replied  to  this  application 
as  follows :  — 

Dbc.  3, 1897. 

The  State  Board  of  Health  received  from  you,  on  Nov.  4,  1897,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
Danvers  Insane  Asylum,  and  has  caused  an  examination  of  the  locality 
from  which  the  proposed  supply  is  to  be  drawn  to  be  made  by  one  of  its 
engineers,  and  a  sample  of  the  water  of  a  tubular  test  well  at  this  place 
to  be  analyzed. 

The  results  of  this  analysis  show  that  the  water  is  quite  hard,  and  has 
at  some  time  been  highly  polluted  by  sewage,  and  it  has  not  been  com- 
pletely purified  in  its  subsequent  passage  through  the  ground.  It  is,  there- 
fore, an  unsafe  water  for  drinking  or  other  domestic  uses,  and  the  Board 
does  not  advise  the  use  of  water  from  this  source  for  the  supply  of  the 
hospital. 

Edgartown.  The  Edgartown  Water  Company  applied  to  the 
Board,  March  8,  1897,  for  its  advice  relative  to  a  proposed  water 
supply,  to  be  taken  from  the  ground  at  a  place  known  as  <*  Win- 
tucket  Bottom.'*    The  Board  replied  to  this  application  as  follows :  — 

Mabch  17, 1897. 

The  State  Board  of  Health  received  from  you,  on  March  8,  1897,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
town  of  Edgartown,  in  which  you  state  that  you  propose  to  take  water 
from  the  neighborhood  of  "  Wintucket  Bottom,"  not  far  from  the  northerly 
end  of  Great  or  Herring  Pond. 

The  Board  has  caused  an  examination  of  this  locality  to  be  made  by  its 
engineer,  and  has  analyzed  two  samples  of  water,  one  collected  by  you  in 
November,  1895,  and  another  collected  on  March  10,  1897.  The  results 
of  these  analyses  show  that  the  water  is  of  excellent  quality  in  all  respects 
for  the  purposes  of  a  public  water  supply. 

With  regard  to  the  quantity  of  water,  the  indications  are  favorable,  both 
as  regards  the  porosity  of  the  soil  and  the  freedom  with  which  water  coidd 
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be  pumped  from  the  test  well,  to  obtaining  a  large  yield  of  water  from  the 
ground  at  this  place ;  and  the  Board  would  advise  that  the  proposed  source 
is  a  suitable  one  from  which  to  take  a  water  supply  for  the  town  of  Edgar- 
town. 

It  will  be  necessary,  in  case  the  supply  is  drawn  from  the  ground,  to 
provide  for  delivering  the  water  to  consumers  without  exposure  to  the 
light,  either  at  the  source  or  in  a  distributing  reservoir  or  tank,  in  order 
to  avoid  danger  of  its  deterioration  from  this  cause. 

Faibhaven.  Information  was  received  by  the  Board  of  the  occur- 
rence of  cases  of  lead  poisoning,  and  the  Board  at  once  ordered  an 
examination  to  be  made  with  reference  to  the  presence  of  lead  in  the 
water  distributed  in  Fairhaven.  The  following  statement  was  niade 
to  the  board  of  health  of  Fairhaven :  — 

Boston,  Maj  18, 1897. 

The  State  Board  of  Health,  having  been  informed  by  you  of  the  exist- 
ence  of  cases  of  lead  poisoning  in  the  town  of  Fairhaven,  has  caused  sam- 
ples of  water  to  be  collected  from  a  number  of  houses  in  the  town  supplied 
with  water  from  the  public  water  works,  and  has  had  them  analyzed  to  de- 
termine the  quantity  of  lead  present  in  the  water. 

The  results  of  these  analyses  show,  in  all  cases,  the  presence  of  lead- 
the  amounts  In  many  cases  being  so  large  as  to  be  injurious  to  the  health 
of  those  who  may  drink  the  water.  Large  quantities  of  lead  were  some- 
times found  in  samples  collected  soon  after  the  water  had  been  drawn 
freely  from  the  pipes. 

There  is  no  method  known  to  the  Board  for  readily  removing  lead  from 
the  water ;  and  boiling  the  water,  as  in  some  processes  of  cooking,  tends 
to  concentrate  a  quantity  of  lead,  and  thereby  renders  it  more  harmful. 

The  Board  would,  therefore,  advise  that  you  warn  the  inhabitants  of  the 
danger  of  drinking  water  that  has  passed  through  lead  pipes,  and  that 
provision  be  made  for  securing  the  removal  of  lead  pipes  wherever  used 
for  distributing  or  service  pipes  in  connection  with  the  public  water  supply. 

On  May  26.  the  board  of  health  of  Fairhaven  published  a  notice 
warning  the  citizens  with  reference  to  the  use  of  this  water. 

Fall  River.  An  application  was  received  from  the  water  board 
of  Fall  River,  Aug.  25,  1896,  for  advice  as  to  the  best  method  of 
preventing  the  pollution  of  the  public  water  supply.  The  Board 
replied  to  this  application  as  follows :  — 

Sept.  7, 1897. 

The  State  Board  of  Health  has  considered  your  application  for  advice 
with  reference  to  the  danger  of  the  pollution  of  North  Watuppa  Lake,  the 
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source  of  water  supply  of  the  city  of  Fall  River,  by  boating,  bathing  and 
excursion  parties  of  various  sorts,  and  has  caused  an  examination  of  the 
lake  and  its  surroundings  to  be  made  on  several  occasions  by  its  engineers. 

These  examinations  indicate  that  the  lake  and  its  shores  are  visited  by 
considerable  numbers  of  people  at  times  in  the  summer  season,  who  engage 
in  boating  and  fishing  upon  the  lake  itself  or  in  picnics  upon  its  shores, 
and  it  is  said  that  large  numbers  of  people  visit  the  lake  in  the  winter  tune 
for  skating. 

There  is  no  doubt  that  the  unrestricted  use  of  the  lake  in  this  way  con- 
stitutes a  danger  to  the  purity  of  your  water  supply;  and  while  at  the 
present  time  the  danger  of  serious  contamination  of  the  drinking  water 
of  the  city  from  this  cause  is  small,  it  should,  nevertheless,  be  avoided. 
Trespassing  upon  the  shore?  of  the  lake  or  upon  the  lake  itself  can  be  con« 
trolled  by  acquiring  a  strip  of  land  bordering  its  shores ;  and  it  is  under- 
stood that  the  city  is  now  acquiring  land  about  the  lake,  under  authority 
granted  by  the  Legislature.  Bathing  in  ponds  used  as  sources  of  water 
supply  is  already  prohibited  by  statute.  While  it  would  seem  to  be  no 
great  hardship  if  all  persons  were  prevented  from  using  the  lake  at  any 
time  as  a  place  of  resort,  since  there  are  other  waters  in  the  vicinity  which 
may  be  so  used,  it  might,  nevertheless,  be  practicable,  with  suitable  re- 
strictions and  supervision,  to  allow  a  limited  number  of  people  to  visit  the 
lake  for  fishing  or  boating  in  the  day  time,  as  is  done  in  similar  cases  by 
other  cities  of  the  State. 

The  Board  would  call  attention,  in  this  connection,  to  two  other  possible 
sources  of  contamination  of  your  water  supply. 

There  is  already  a  considerable  number  of  dwelling-houses  within  the 
water-shed  of  the  lake,  which  lies  close  to  the  densely  populated  portion 
of  the  city ;  and,  as  no  means  are  provided  for  removing  the  sewage  from 
these  houses  to  some  place  of  disposal  outside  the  water-shed,  some  of  it 
probably  finds  its  way,  directly  or  indirectly,  into  the  lake.  While  the 
pollution  of  the  lake  from  this  cause  is  probably  slight  at  the  present  time, 
it  is  likely  to  increase  rapidly  should  the  population  within  the  water-shed 
increase  materially  in  the  future,  as  it  seems  likely  to  do,  owing  to  the 
proximity  of  the  city. 

An  examination  of  the  South  Lake  indicates  that  it  may  receive  at  times 
a  considerable  quantity  of  sewage,  and  it  appears  to  be  possible,  under 
present  conditions,  for  water  from  the  South  Lake  to  flow  into  the  North 
Lake  at  a  time  when  no  water  is  being  drawn  by  the  mills  on  the  Queque- 
chan  River,  and  it  is  desirable  that  some  provision  be  made  for  prevent- 
ing water  from  the  South  Lake  from  flowing  into  the  North  Lake  at  any 
time. 

Falmouth.  An  application  was  received  Nov.  8, 1897,  from  John 
S«  Bleakie  and  others  for  advice  with  reference  to  a  proposed  water 
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supply  for  the  villages  of  Falmouth  and  Woods  Hole,  to  be  taken 
from  Long  Pond  in  Falmouth.  The  Board  replied  to  this  applica- 
tion as  follows :  — 

Dbc.  3,  1897. 

The  State  Board  of  Health  has  considered  your  application  with  refer- 
ence to  a  proposed  water  snpply  for  the  villages  of  Falmouth  and  Woods 
Hole  in  the  town  of  Falmouth,  to  be  taken  from  Long  Pond  in  that  town, 
and  has  caused  an  examination  of  the  proposed  source  of  supply  to  be  made 
by  its  engineer  and  samples  of  the  water  to  be  analyzed. 

The  area  of  the  pond  and  its  water-shed  are  such  that  it  will  furnish 
a  much  larger  quantity  of  water  than  is  likely  to  be  needed  for  the  supply 
of  Falmouth. 

Chemical  examinations  of  samples  of  water  from  the  pond  show  that  it 
is  soft  and  nearly  colorless,  and  the  indications  are  that  its  quality  would 
generally  be  excellent  for  the  purposes  of  a  public  water  supply.  The 
microscopical  examinations,  however,  show  the  presence,  in  small  numbers, 
of  organisms  of  a  kind  which  have  been  known  to  cause  disagreeable  tastes 
and  odors  in  other  ponds  and  reservoirs,  and  it  is  possible  that  the  water 
of  this  pond  is  subject,  in  common  with  many  ponds,  at  occasional  periods 
to  a  disagreeable  taste  and  odor. 

An  examination  of  the  water  of  Grew's  Pond,  lying  just  south  of  Long 
Pond,  shows  that  the  water  is  of  much  less  satisfactory  quality  than  that 
of  Long  Pond. 

A  good  ground  water  would  be  more  satisfactory  as  a  source  of  water 
supply  than  the  water  of  Long  Pond,  on  account  of  its  freedom  at  all  times 
from  taste  and  odor.  The  shores  of  the  pond,  particularly  about  the 
southerly  end,  appear  to  be  of  a  gravelly  nature,  and  it  is  possible  that 
a  sufficient  supply  of  water  for  the  town  could  be  obtained  from  the  ground 
in  this  vicinity. 

Li  view  of  the  circumstances,  the  Board  would  advise  that  investigations 
be  made  to  determine  whether  it  is  practicable  to  obtain  a  sufficient  supply 
of  good  ground  water  for  the  town  before  constructing  works  to  draw 
a  supply  directly  from  Long  Pond. 

Should  you  decide  to  make  further  investigations  with  a  view  to  obtain- 
ing a  ground-water  supply,  the  Board  will,  if  you  so  request,  assist  you  by 
making  analyses  of  samples  of  water,  and  will  give  you  further  advice  in 
the  matter  when  you  have  the  results  of  further  investigations  to  present. 

Georgetown.  The  selectmen  of  Georgetown  applied  to  the 
Board,  April  26,  1897,  for  its  advice  relative  to  a  proposed  water 
supply  for  the  town,  to  be  taken  either  from  Rock  Pond  or  from 
Pentucket  Pond  as  a  public  water  supply  for  the  town.  The  Board 
replied  to  this  application  as  follows :  — * 
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Aug.  6, 1897* 

The  State  Board  of  Health  has  considered  your  application  with  reference 
to  a  proposed  water  sapply  for  the  town  of  Georgetown,  in  which  you  state 
that  your  plan  is,  in  general,  to  use  the  water  of  Rock  Pond  or  of  Pen- 
tucket  Pond  as  your  source  of  supply,  and  has  caused  an  examination  of 
these  ponds  and  their  surroundings  to  be  made  by  its  engineer  and  samples 
of  the  water  to  be  analyzed. 

Either  of  these  ponds  is  capable  of  supplying  a  much  larger  population 
than  is  found  at  present  in  the  town  of  Georgetown,  but  chemical  exam- 
inations show  that  the  water  is  highly  colored  and  contains  a  large  amount 
of  organic  matter,  which  will  make  the  water  objectionable  for  drinking 
and  other  domestic  uses.  The  Board,  therefore,  does  not  advise  the  use 
of  water  from  either  of  these  ponds  for  the  supply  of  Georgetown,  but 
advises  that  you  investigate  other  available  sources,  to  ascertain  whether 
a  better  one  cannot  be  found. 

In  connection  with  the  investigation  of  Rock  and  Pentucket  ponds,  the 
Board  caused  analyses  to  be  made  of  the  water  of  Bald  Pate  Pond,  so 
called,  in  the  southerly  portion  of  the  town.  These  analyses  show  that 
the  water  of  this  pond  is  much  better  than  any  of  the  others,  but  it  has, 
nevertheless,  considerable  color,  and  further  examinations  are  necessary 
in  order  to  determine  the  probable  quality  of  the  water. 

In  general,  a  supply  of  water  drawn  from  the  ground  is  much  to  be  pre- 
ferred to  a  supply  taken  from  a  surface  source,  because  good  ground  water 
is  clear,  colorless  and  free  from  unpleasant  taste  or  odor,  and,  if  taken 
from  unpolluted  territory,  may  be  nearly  as  soft  as  a  surface  water ;  and 
the  Board  would  advise  that,  in  making  further  investigations  relative  to 
a  water  supply,  you  determine  whether  there  is  any  territory  in  the  vicinity 
of  the  town  from  which  a  sufficient  supply  of  ground  water  is  likely  to  be 
obtained.  If  such  a  locality  is  found,  tests  should  be  made  to  determine 
the  probable  quantity  and  quality  of  water  obtainable. 

It  is  also  suggested  that  you  have  samples  of  water  from  Bald  Pate  Pond 
collected  and  analyzed  from  time  to  time. 

The  Board  will  assist  you  in  these  investigations  by  making  analyses  of 
samples  of  water,  and  will,  upon  application,  advise  you  further  in  this 
matter  when  you  have  the  results  of  further  investigations  to  present. 

Gloucester.  The  board  of  health  of  Gloucester  applied  to  the 
State  Board  of  Health,  Dec.  14,  1896,  requesting  an  examination 
of  the  quality  of  the  water  supplied  to  the  city,  inclading  an  exam- 
ination of  the  water  in  the  reservoir  at  Bond's  Hill.  The  Board 
replied  to  this  application  as  follows :  — 

March  17, 1897. 

The  State  Board  of  Health  received  from  you,  on  Dec.  14,  1896,  a  com- 
munication requesting  a  careful  examination  of  the  quality  of  the  water 
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supplied  to  the  inhabitants  of  Gloucester  from  the  Gloucester  water  works. 
Subsequently,  in  response  to  a  request  of  the  Board  for  information  as  to 
the  prevalence  in  Gloucester  of  diseases  which  might  be  attributable  to  the 
pollution  of  the  water,  the  Board  received  statements  as  to  the  number  of 
cases  of  typhoid  fever  in  the  city,  showing  that  41  cases  of  this  disease 
had  occurred  during  the  year  1896,  12  occurring  in  each  of  the  months  of 
September  and  October,  6  in  the  month  of  November,  2  each  in  the  months 
of  January,  June,  August  and  December,  and  1  in  each  of  the  months  of 
March,  April  and  July. 

It  appears  from  the  record  of  deaths,  as  returned  to  the  Secretary  of 
the  Commonwealth,  that  there  were  10  deaths  from  typhoid  fever  in 
Gloucester  in  the  year  1896,  or  twice  as  many  as  the  highest  number 
occurring  in  any  year  during  the  previous  five  years,  making  the  death 
rate  from  typhoid  fever  in  1896  3.5  per  10,000  living.  While  this  death 
rate  is  but  little  if  any  larger  than  that  of  many  cities  of  the  State,  it  is 
a  little  greater  than  the  average  death  rate  from  this  cause  in  all  of  the 
cities ;  and,  while  this  rate  does  not  indicate  a  very  serious  epidemic  in 
Gloucester  during  1896,  it  nevertheless  shows  that  the  disease  was  con- 
siderably more  prevalent  than  in  the  previous  five  years. 

It  appears  from  the  first  annual  report  of  the  water  commissioners  that 
the  water  used  for  the  supply  of  the  city  during  the  year  1896  was  drawn 
from  Wallace  Pond  during  the  first  half  of  the  year  or  until  July  1,  with 
the  exception  of  seven  days  in  the  months  of  April,  May  and  June,  when 
water  was  drawn  from  Dike's  Meadow  reservoir.  From  July  1  to  Decem- 
ber 1  the  supply  was  drawn  exclusively  from  Dike's  Meadow  reservoir ; 
and,  from  the  statement  of  the  number  of  cases  of  typhoid  fever  occurring 
between  Jan.  1  and  Dec.  1,  1896,  it  appears  that  33  out  of  a  total  of  39 
occurred  during  the  period  when  water  was  being  used  from  this  reservoir. 

The  Board  is  informed  that  the  water-shed  of  this  reservoir  contains  no 
human  habitation,  and  the  water  does  not  appear  to  be  exposed  to  sewage 
pollution  from  any  source  at  the  present  time.  An  examination  of  the 
Bond's  Hill  distributing  reservoir  shows  no  change  in  the  conditions  affect- 
ing this  reservoir  since  the  last  examination  by  the  Board  was  made  in 
1895,  and  in  this  case  also  there  is  no  reason  for  thinking  that  the  water 
has  been  polluted  by  sewage,  since  the  reservoir  is  situated  in  an  unin- 
habited region.  Moreover,  the  chemical  analyses  of  the  water  of  these 
reservoirs  made  recently  do  not  show  that  any  material  change  has  taken 
place  in  the  character  of  the  water  as  compared  with  the  analyses  of  pre- 
vious years.  Under  the  circumstances,  there  appears  to  be  no  reason,  in 
the  opinion  of  the  Board,  for  attributing  the  prevalence  of  typhoid  fever 
in  the  latter  part  of  1896  to  the  water  supplied  to  the  city  from  the  Glouces- 
ter water  works. 

The  water-shed  of  Wallace  Pond  is  free  from  human  habitations,  but 
there  is  a  picnic  ground  at  its  lower  end  which  is  said  to  be  used  to  a  con- 
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siderable  extent  in  the  summer  season ;  and  it  is  very  desirable,  in  order 
to  avoid  danger  of  the  pollution  of  the  water,  that  the  use  of  territory  in 
the  vicinity  of  your  sources  of  water  supply  for  such  purposes  should  be 
prevented. 

The  Board  would  also  repeat  the  suggestion  made  in  previous  replies, 
that  the  water  supply  of  Gloucester  could  undoubtedly  be  improved  in 
appearance  and  in  other  respects  by  the  removal  of  stumps,  soil  and  vege- 
table matter  from  the  bottom  and  sides  of  the  reservoirs. 

Glougesteb.  Information  was  received  from  the  board  of  health 
of  Gloucester  that  the  water  supply  furnished  to  fishing  vessels  by 
Adolph  Voss  of  East  Gloucester  appeared  to  be  derived  from  ob- 
jectionable sources.  The  Board  made  an  examination  of  the  terri- 
tory from  which  this  water  was  derived  and  the  place  in  which  it 
was  stored.  The  walled  cellar  of  a  large  wooden  building  consti- 
tuted the  reservoir,  and  this  was  subject  to  pollution  from  an  adjoin- 
ing stable-yard,  and  other  objectionable  sources  along  the  brook  which 
supplied  the  reservoir.  Chemical  analysis  of  the  water  also  gave  evi- 
dence of  serious  pollution. 

The  Board,  therefore,  sent  a  communication  to  the  board  of  health 
of  Gloucester,  June  4,  1897,  informing  them  that  the  analysis  and 
inspection  showed  **  that  this  source  of  water  supply  is  very  seriously 
polluted  and  is  a  possible  source  of  disease.  The  Board,  therefore, 
recommends  that  your  board  take  prompt  action  in  preventing  its 
further  use,  either  for  drinking,  for  culinary  or  domestic  uses." 

This  reconmiendation  was  complied  with  by  the  board  of  health 
of  Gloucester. 

Groton.  The  Groton  Water  Company  applied  to  the  Board, 
IHarch  8,  1897,  for  its  advice  relative  to  a  proposed  water  supply  to 
be  taken  from  springs  near  Baddacook  Pond,  and  from  the  pond 
itself  when  the  springs  were  found  to  be  insufficient.  The  Board  re- 
plied to  this  application  as  follows :  — 

Apbil  21,  1897. 

The  State  Board  of  Health  received  from  you,  on  March  8,  1897,  an 
application  for  advice  with  reference  to  a  proposed  source  of  water  supply 
for  the  town  of  Groton,  to  be  taken  from  springs  in  the  vicinity  of  Shat- 
tuck  Meadow,  so  called,  about  1,600  feet  from  the  westerly  shore  of 
Baddacook  Pond,  and  to  be  supplemented  by  taking  water  directly  from 
Baddacook  Pond,  in  case  the  yield  of  the  springs  should  prove  insufficient 
for  the  supply  of  the  town. 

Subsequently  plans  were  received   showing  a  well  in  the  Shattuck 
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Meadow,  a  pipe  about  1,600  feet  in  length  leading  from  the  well  to  a 
proposed  pumping  station  on  the  westerly  shore  of  Baddacook  Pond,  a  line 
of  force  main  from  the  pumping  station  to  an  open  distributing  resenroir 
to  be  located  on  Gibbet  Hill,  and  a  system  of  distributing  pipes  in  the 
town. 

Since  the  application  was  made,  you  have  made  tests  of  the  ground  by 
means  of  tubular  wells  at  three  places  within  the  water-shed  of  Baddacook 
Pond ;  one  at  the  proposed  location  of  the  well  in  the  Shattuck  Meadow ; 
another  in  the  vicinity  of  the  proposed  pumping  station,  on  the  westerly 
side  of  the  pond ;  and  the  third  on  the  south-westerly  side  of  the  pond,  at  a 
place  known  as  the  ''  sandy  shore."  The  results  of  the  tests  made  at  the 
first  two  places  were  unfavorable  and  no  water  was  obtained  from  the 
wells,  but  the  test  wells  on  the  south-westerly  side  of  the  pond  penetrated 
a  stratum  of  coarse  gravel  from  which  water  could  be  pumped  freely  with 
a  hand  pump. 

Samples  of  water  from  three  test  wells  at  this  place  have  been  analyzed 
by  the  Board,  and  the  results  show  that  the  water  is  very  soft,  the  hard- 
ness being  much  less  than  that  of  any  other  source  that  has  been  examined 
in  the  vicinity  of  Groton,  and  in  other  respects  also  the  water  is  of  excel- 
lent quality  for  the  purposes  of  a  public  water  supply. 

With  regard  to  the  quantity  of  water  that  may  be  obtained  from  this 
source,  a  definite  estimate  cannot  be  made  with  present  information ;  but, 
judging  from  the  character  of  the  surface  of  the  ground  in  the  vicinity  of 
the  pond,  which  is  favorable  to  the  absorption  of  a  large  portion  of  the 
water  falling  upon  it,  the  porosity  of  the  soil,  as  indicated  by  the  material 
taken  from  the  test  wells,  and  the  freedom  with  which  water  could  be 
pumped  from  the  wells,  it  may  be  said  that  'the  conditions  are  favorable  to 
obtaining  a  large  yield  of  water  from  the  ground  at  this  place.  Moreover, 
if  the  ground  water  should  be  lowered  by  pumping  from  a  well  or  wells 
here,  it  is  probable  that  the  supply  would  be  augmented  by  the  filtration 
of  water  from  the  pond  through  the  ground  and  into  the  wells.  Water 
derived  by  filtration  from  the  pond  in  this  way  would  probably  not  differ 
materially  in  quality  from  water  derived  from  the  land  side. 

In  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  a  sap- 
ply  from  the  ground  in  the  vicinity  of  the  test  wells  on  the  south-westeriy 
shore  of  Baddacook  Pond  will  give  more  satisfactory  results  as  to  the  quality 
of  the  water  than  any  source  examined  in  the  vicinity  of  Groton,  and  the 
indications  are  favorable  to  obtaining  a  sufficient  quantity  of  water  at  this 
place  for  the  supply  of  the  town.  The  Board  would  advise,  however,  tiiat, 
before  finally  constructing  works  for  taking  a  supply  from  this  source,  you 
make  a  more  thorough  examination,  to  determine  the  depth  and  extent  of 
the  porous  material  in  this  vicinity,  and  to  determine,  beyond  a  reasonable 
doubt,  whether  the  quantity  of  water  to  be  obtained  from  the  ground  here 
is  likely  to  be  sufficient  for  the  supply  of  Groton  at  all  times. 
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The  plans  of  the  proposed  water  works  for  Groton  provide  for  an  open 
distributing  reservoir.  Experience  in  this  State  with  such  reservoirs,  when 
used  for  the  storage  of  ground  water,  has  shown  in  all  cases  that  the  water 
has  greatly  deteriorated,  on  account  of  the  presence  of  large  numbers  of 
minute  organisms  which  multiply  rapidly  in  a  ground  water  exposed  to 
light,  and  impart  to  the  water  a  disagreeable  taste  and  odor.  The  Board 
would  advise  that  the  proposed  distributing  reservoir  be  covered  so  that 
the  water  will  not  be  exposed  to  the  light. 

Hudson.  The  water  comniissioners  of  Hudson  applied  to  the 
Board,  Jan.  27,  1897,  for  its  advice  relative  to  the  question  of 
enlarging  and  improving  the  water  supply  of  the  town.  The 
Board  replied  to  this  application  as  follows :  — 

Feb.  17,  1897. 

The  State  Board  of  Health  received  from  you,  on  Jan.  27, 1897,  an  appli- 
cation for  advice  with  reference  to  enlarging  and  improving  the  water 
supply  of  Hudson,  in  which  you  state  that  you  propose,  first,  to  build  a 
new  dam  about  500  feet  below  the  present  dam  at  the  outlet  of  Gates  Pond, 
your  present  source  of  water  supply,  thereby  making  available  an  addi- 
tional water-shed  of  about  26  acres ;  and,  second,  to  divert  into  the  upper 
end  of  Gates  Pond  the  water  of  a  small  brook  having  a  drainage  area  of 
about  123  acres  at  the  proposed  point  of  diversion.  It  is  understood  that 
you  also  propose,  in  constructing  the  new  dam,  to  raise  the  water  in  Gates 
Pond  about  2  feet  above  its  present  high-water  level,  thereby  increasing 
somewhat  the  head  under  which  water  would  be  supplied  to  the  town  and 
increasing  considerably  the  storage  capacity  of  the  pond. 

It  appears  from  your  records  of  the  height  of  water  in  Gates  Pond  that 
tiie  pond  has  not  overflowed  for  a  period  of  seven  years,  several  of  them 
years  of  more  than  average  rainfall;  so  that,  while  no  recoixis  of  con- 
sumption have  been  kept,  the  indications  are  that  the  quantity  of  water 
used  by  the  town  is  already  in  excess  of  the  yield  of  Gates  Pond  in  a  series 
of  very  dry  years,  such  as  have  occurred  in  the  past,  and  an  additional 
supply  is  necessary. 

The  Board  has  carefully  considered  the  proposed  plan,  and  has  caused 
a  general  examination  of  the  pond  and  of  the  water-shed  from  which  you 
propose  to  take  an  additional  supply  of  water  to  be  made  by  its  engineer, 
and  has  caused  samples  of  the  water  collected  from  the  brook  below  Gates 
Pond,  and  of  the  brook  which  you  propose  to  divert  into  the  upper  end  of 
the  pond,  to  be  analyzed. 

The  quality  of  the  water  of  the  brook  at  the  site  of  the  proposed  dam 
below  Gates  Pond  is  found  from  this  examination  to  be  excellent  for  water- 
supply  purposes ;  but  the  increase  in  the  area  of  water-shed  and  in  the 
storage  capacity  of  the  pond  that  might  be  made  available  by  constructing 
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the  proposed  dam,  and  the  slight  increase  in  the  head  under  which  water 
would  be  supplied  to  the  town  that  would  be  obtained  by  raising  the  pond, 
would  not  warrant  the  outlay.  It  appears,  however,  that  measurements  of 
the  quantity  of  water  flowing  in  the  stream  just  below  the  present  dam  in- 
dicate that  the  loss  of  water  by  leakage  past  the  present  dam  is  large,  and 
might  be  much  larger  when  the  pond  is  full,  or  nearly  so,  and  it  further 
appears  that  you  consider  it  necessary  either  to  strengthen  the  present  dam 
or  to  construct  a  new  one ;  so  that,  under  the  circumstances,  it  is  probably 
best  to  construct  the  new  dam,  as  proposed,  and  if  the  exti*a  area  of  pond 
that  will  be  created  by  this  dam  is  properly  prepared  for  the  storage  of 
water  by  the  removal  of  the  soil  and  vegetable  matter  from  the  area  flowed, 
the  quality  of  the  water  is  not  likely  to  be  affected  unfavorably  by  the 
changes  in  its  area  and  capacity. 

The  second  portion  of  the  proposed  plan  is  to  increase  the  capacity  of 
Gates  Pond  by  diverting  into  it  the  water  of  a  small  brook  which  drains 
a  water-shed  contiguous  to  that  of  the  pond  on  the  north.  By  this  plan  a 
large  addition  will  be  made  to  the  capacity  of  your  present  works  for  sup- 
plying the  town  with  water ;  but  it  is  said  that  this  brook  becomes  dry  in 
the  summer  season,  and  the  conditions  appear  to  be  such  that  the  yield  to 
be  obtained  from  its  water-shed  may  be  smaller  in  proportion  to  its  area 
than  that  of  the  immediate  water-shed  of  Gates  Pond ;  and  if  the  town 
should  continue  to  grow  at  the  same  rate  as  it  has  in  the  past  ten  years, 
and  if  the  quantity  of  water  used  per  inhabitant  increases  as  in  most 
places,  it  is  probable  that  a  further  additional  supply  would  be  needed 
in  a  few  years. 

The  quality  of  the  water  of  this  brook  is  indicated  by  analyses  of  two 
samples  collected  on  Feb.  10,  1897,  at  a  time  when  there  was  a  large  flow 
in  the  brook  from  a  recent  rain  and  from  melting  snow.  One  of  the  sam- 
ples, collected  at  the  point  at  which  it  is  proposed  to  divert  the  water, 
showed  that  the  water  has  a  very  high  color,  and  contains  a  very  large 
amount  of  organic  matter,  as  indicated  by  the  albuminoid  ammonia.  The 
second  sample  was  collected  about  500  feet  further  up  stream  and  just 
above  a  small  tributary,  the  water  of  which  had  much  less  color.  The 
main  stream  at  this  point  had  a  higher  color  than  at  the  proposed  point  of 
diversion,  but  the  quantity  of  albuminoid  ammonia  was  found  to  be  the 
same. 

It  is  difficult  to  judge  from  a  single  analysis  what  the  quality  of  the  water 
is  likely  to  be  at  other  seasons  of  the  year ;  but,  so  far  as  can  be  judged, 
these  samples  may  be  a  fair  representation  of  the  average  quality  of  water 
that  this  brook  will  furnish,  since  they  were  collected  in  the  period  of  the 
year  when  the  highest  flows  may  be  expected,  and  when  the  brook  would 
contribute  to  the  pond  the  bulk  of  the  water  that  it  might  be  expected  to 
furnish  in  a  year.  K  the  single  set  of  analyses  thus  far  made  is  fairly 
representative  of  the  average  quality  of  water  that  this  brook  will  f  uruish. 
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the  Board  is  of  the  opinion  that  the  diversion  of  this  brook  into  Gates  Pond 
may  have  unfavorable  effect  upon  the  quality  of  the  water  of  the  pond. 
Examinations  of  the  water  of  Gates  Pond  have  been  made  from  time  to 
time  by  the  Board  for  many  years,  and  the  results  have  shown  that  the 
water  is  soft,  nearly  colorless,  and  generally  of  good  quality  for  the  pur- 
poses of  a  public  water  supply ;  but  the  water  has  at  times  been  affected 
by  a  disagreeable  taste  and  odor,  caused  by  the  presence  of  considerable 
numbers  of  minute  organisms.  So  far  as  observations  of  the  Board  have 
shown,  serious  trouble  from  this  cause  has  occurred  in  only  one  year  in  the 
period  of  eight  years  covered  by  the  examinations ;  but  the  discharge  into 
the  pond  of  a  water  containing  so  large  an  amount  of  organic  matter  as 
that  found  in  the  water  of  the  brook  in  question  would  be  liable  to  produce 
conditions  under  which  microscopic  organisms  might  thrive  in  much  greater 
abundance  than  at  present;  and,  in  view  of  all  the  circumstances,  the 
Board  does  not  at  present  advise  the  enlargement  of  your  supply  by  the 
diversion  of  the  water  of  this  brook  into  the  pond,  but  would  advise  that 
you  have  frequent  chemical  analyses  of  the  water  made  during  the  next 
few  months,  and,  if  these  examinations  indicate  that  the  water  is  likely  to 
be  of  a  similar  character  to  what  it  was  found  to  be  by  the  recent  analyses^ 
that  you  make  further  investigation  with  a  view  to  supplementing  the  sup- 
ply from  some  other  source. 

The  Board  will  co-operate  with  you  by  causing  the  necessary  analyses 
to  be  made,  and  will,  upon  application,  advise  you  further  with  reference 
to  increasing  your  water  supply,  when  the  results  of  further  investigations 
are  available. 

From  the  examinations  of  the  engineer  of  the  Board  it  appears  that  there 
is  a  dwelling-house  with  out-houses  located  close  to  the  shore  of  Gates 
Pond,  not  far  from  the  gate-house,  from  the  vicinity  of  which  drainage 
must  enter  the  pond ;  and  the  analysis  of  a  sample  of  water  collected 
through  a  hole  in  the  ice  close  to  the  shore  of  the  pond  and  in  the  vicinity 
of  this  house,  indicated  that  the  water  was  to  some  extent  polluted  by  sew- 
age. It  appears,  also,  that  there  are  several  summer  cottages  along  the 
shore  of  the  pond,  and  that  the  pond  is  used  as  a  pleasure  resort  in  the 
summer  season.  These  conditions  are  a  serious  menace  to  the  health  of 
those  drinking  the  water,  and  the  Board  would  advise  that  you  proceed 
without  delay  to  remove  all  danger  of  pollution  of  the  water  of  Gates 
Pond  by  preventing  the  general  use  of  the  pond  as  a  pleasure  resort,  and 
removing  the  houses  on  its  shore  to  some  place  where  the  drainage  from 
them  will  not  pass  into  the  pond. 

The  water  commissioners  of  Hudson  again  applied  to  the  Board, 
May  27,  1897,  for  its  advice  relative  to  the  question  of  improving 
and  enlarging  the  public  water  supply  by  certain  measures  indicated 
on  a  plan,  being  mainly  the  construction  of  a  new  dam  below  the 
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present  dam  at  the  outlet  of  Gates  Pond,  and  the  diversion  of  the 
water  of  another  water-shed  into  the  present  supply.  The  Board 
replied  to  this  application  as  follows :  — 

July  12, 1897. 

The  State  Board  of  Health  received  from  you,  on  May  27,  an  applica- 
tion with  reference  to  enlarging  and  improving  the  water  supply  of  Hudson, 
in  which  you  state  that,  acting  under  the  authority  of  chapter  242  of  the 
Acts  of  1897,  you  propose  to  take  land  around  Gates  Pond,  substantially  as 
shown  on  a  plan  submitted  with  your  application,  entitled  ''  Plan  of  land 
at  Gates  Pond,  Berlin,  to  be  taken  for  the  Hudson  water  works,  B.  R. 
Felton,  C.E.,  Boston,  May,  1897,"  and  to  take  all  rights  now  held  by  any 
person  or  persons  on  land  previously  taken  by  the  town  of  Hudson,  said 
land  being  located  between  the  land  you  now  propose  to  take  and  the  orig- 
inal boundary  of  the  pond,  as  shown  on  the  plan  referred  to  above. 

You  also  propose  to  construct  a  new  dam  below  the  present  dam,  at  the 
outlet  of  Gates  Pond,  approximately  as  shown  on  another  plan  submitted 
with  your  application,  which  will  collect  leakage  from  the  present  dam  and 
the  flow  from  a  small  additional  water-shed.  The  proposed  dam  is  to  be 
higher  than  the  present  dam,  and  will  raise  the  water  in  the  pond  two  feet 
above  its  present  high-water  level.  The  present  dam  is  not  to  be  removed, 
but  between  the  two  dams  it  is  proposed  to  remove  the  soil  from  the  area 
to  be  flowed  where  it  is  not  too  deep,  and,  where  the  depth  is  such  as  to 
make  the  removal  of  the  soil  very  expensive,  to  cover  it  with  gravel  or  sand. 

Finally,  you  request  the  advice  of  the  Board  as  to  the  advisability  of 
further  increasing  your  water  supply  by  diverting  into  the  pond  the  water 
of  a  water-shed  lying  contiguous  to  that  of  the  pond  on  the  north. 

The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  its 
engineers,  and,  having  carefully  considered  the  plans  submitted,  concludes 
that  it  is  necessary,  in  order  to  prevent  the  danger  of  pollution  of  the 
water  supply  of  the  town,  that  the  town  should  acquire  lands  about  the 
pond,  including  the  buildings  at  present  located  near  the  shores,  and  rights 
of  access  to  the  pond  for  any  purpose  the  use  of  which,  as  at  present,  is  a 
menace  to  the  purity  of  the  water.  The  area  of  land  to  be  taken  about  the 
pond,  as  shown  upon  the  said  plan  submitted  by  you,  appears  to  be  a  rea- 
sonable one  for  the  purpose  for  which  it  is  intended,  and  the  Board  recom- 
mends and  approves  the  taking  and  holding  in  fee  of  lands  about  the  pond, 
as  proposed,  together  with  all  rights  in  or  upon  these  lands,  or  connected 
therewith,  and  all  rights  and  privileges  of  access  by  any  person  or  persons 
to  the  pond  over  land  now  owned  by  the  town  on  the  shores  of  the  pond, 
the  enjoyment  and  exercise  of  which  might  pollute,  or  tend  to  pollute,  the 
water. 

Regarding  the  second  portion  of  your  proposed  plan,  the  Board  has 
already  expressed  the  opinion  that,  since  you  consider  it  necessary  either 
to  strengthen  the  present  dam  or  construct  a  new  one,  it  is  probably 
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best  to  construct  a  new  dam.  The  extra  area  of  pond  that  would  be 
created  by  this  dam  at  present  consists  in  part  of  a  wooded  swamp,  and 
your  plan  includes  the  preparation  of  the  land  for  flowage  by  the  removal 
of  soil  where  not  too  deep,  but  in  places  where  mud  or  vegetable  matter  is 
so  deep  as  to  make  its  removal  very  expensive  you  propose  to  cover  it 
with  gravel  or  sand.  It  is  very  desirable  that  all  of  the  soil,  mud  and  veg- 
etable matter  be  removed  from  the  entire  area  to  be  flowed,  but  if  there 
are  places  where  its  depth  is  so  great  that  its  removal  is  impracticable  it 
can  probably  be  covered  with  sand  or  gravel  as  proposed,  in  such  a  man- 
ner as  to  prevent  its  presence  having  an  injurious  effect  upon  the  quality 
of  the  water;  but,  in  the  absence  of  information  as  to  the  location,  depth 
and  character  of  such  areas,  more  definite  advice  as  to  their  treatment 
cannot  be  given. 

The  final  portion  of  your  proposed  plan  involves  the  enlargement  of  the 
capacity  of  the  pond  by  dischai^ing  into  it  the  water  of  a  small  brook  near 
its  northerly  end,  and  you  request  the  advice  of  the  Board  as  to  the  advis- 
ability of  using  the  water  of  this  source. 

Several  chemical  analyses  of  this  water  have  been  made  within  the  last 
four  months,  and  the  results  show  that  the  water  is  highly  colored,  at 
least  during  the  portion  of  the  year  when  the  flow  of  the  stream  is  great- 
est, and  contains  a  very  large  amount  of  organic  matter ;  and  the  diversion 
of  this  brook  into  Gates  Pond  would  be  likely  to  have  an  unfavorable 
effect  upon  the  quality  of  the  water  of  the  pond.  The  water-shed  of  the 
brook  is  free  from  pollution ;  and,  if  the  quality  of  the  water  were  suitable, 
this  would  be  an  economical  source  from  which  to  supplement  Gates  Pond, 
since  it  appears  to  be  the  only  source  from  which  the  pond  can  be  supple- 
mented without  pumping.  An  examination  of  the  water-shed  of  the  brook 
shows  that  it  contains  a  considerable  area  of  swamp  land  in  its  upper 
portion,  but  below  the  swamp  the  brook  has  a  rapid  fall  nearly  to  the 
point  at  which  it  is  proposed  to  divert  the  water.  It  may  be  feasible,  by 
constructing  drains  along  the  borders  of  the  swamp  on  each  side,  to  inter- 
cept the  water  flowing  from  the  higher  portions  of  the  water-shed,  and  at 
the  same  time  to  drain  the  swamp  and  prevent  the  water  standing  thereon, 
and  thus  greatly  improve  the  quality  of  the  brook  water. 

In  view  of  all  the  circumstances,  the  Board  does  not  at  present  advise 
the  use  of  water  from  this  brook  to  supplement  the  supply  of  Gates 
Pond,  but  would  advise  that  you  cause  an  investigation  to  be  made  to 
determine  the  feasibility  and  probable  cost  of  draining  thoroughly  the 
swamp  upon  the  water-shed  of  the  brook,  so  as  to  cause  the  water  to 
flow  off  quickly,  and  prevent  it  from  acquiring  a  high  color  and  a  large 
amount  of  organic  matter  from  remaining  for  a  considerable  time  in  con- 
tact with  the  vegetable  matter  in  the  swamp. 

The  Board  will  give  you  further  advice  in  this  matter  when  you  have  the 
results  of  further  investigations  to  present. 
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Huntington,  The  committee  on  water  supply  of  the  town  of 
Huntington  applied  to  the  Board,  Oct.  16,  1897,  for  its  advice  with 
reference  to  taking  the  water  of  certain  brooks  in  that  town  as 
sources  of  water  supply  for  the  town.  The  Board  replied  to  this 
application  as  follows :  — 

Bsc.  2,  1897. 

The  State  Board  of  Health  received  from  you,  October  16,  an  appli- 
cation for  advice  with  reference  to  a  pro[>o6ed  water  supply  for  the  town 
of  Huntington,  in  which  you  state  that  the  plan  which  now  seems  most 
expedient  is  to  construct  a  dam  on  Taylor  (or  Roaring)  Brook,  just  below 
the  point  where  it  is  joined  by  Clark  Brook,  and  to  distribute  the  water 
from  a  small  reservoir,  which  it  is  proposed  to  form  at  this  point,  to  the 
town  by  gravity.  It  is  also  proposed  to  Increase  the  supply  from  this 
source,  if  necessary,  by  diverting  the  water  of  Pond  Brook,  which  flows 
from  Norwich  Pond,  into  the  water-shed  of  Roaring  Brook,  at  some  point 
above  the  proposed  dam.  Tou  also  state  that  you  are  considering  the 
feasibility  of  unlUng  Cold  and  Cook  brooks,  which  are  tributaries  of  the 
Westfield  River  on  opposite  sides  just  above  the  town,  and  supplying  the 
town  by  gravity  from  these  sources. 

The  Board  has  caused  an  examination  of  the  sources  mentioned  in  your 
application  to  be  made  by  one  of  its  engineers,  and  samples  of  the  waters 
to  be  analyzed,  and  has  also  caused  examinations  to  be  made  of  the  waters 
of  Woodruff  Brook  and  Gold-mine  Brook,  which  are  not  far  from  the 
village. 

Taylor  or  Roaring  Brook,  the  first  source  mentioned  in  your  application, 
would  probably  furnish  a  sufflcfent  supply  of  water  for  Huntington,  even 
in  the  drier  portion  of  a  dry  season,  if  its  flow  is  well  maintained  in  summer, 
as  is  said  to  be  the  case.  Analyses  of  samples  of  the  water  of  the  brook 
collected  recently  show  that  ft  is  soft,  nearly  colorless,  and  naturaUy  of 
excellent  quality  for  the  purposes  of  a  public  water  supply ;  but  an  exam- 
ination of  the  water-shed  shows  the  presence  of  numerous  dwelling-houses, 
much  of  the  sewage  from  which  must  find  its  way  directly  or  indirectly 
into  the  streams.  Under  these  circumstances,  the  brook  cannot  be  regarded 
as  a  safe  source  from  which  to  take  water  directly  for  domestic  purposes, 
as  is  proposed  under  the  present  conditions.  The  houses,  moreover,  are 
widely  scattered,  so  that  it  does  not  seem  practicable  to  prevent  the  danger 
of  pollution  of  the  brook  by  providing  a  means  of  removing  the  sewage 
from  the  water-shed. 

An  analysis  of  a  sample  of  the  water  of  Norwich  Pond,  collected  on 
October  26,  indicates  that  the  water  at  that  time  was  of  satisfactory  quality 
for  the  purposes  of  a  public  water  supply ;  and  this  source  does  not  appear 
to  be  exposed  to  serious  danger  of  sewage  pollution,  though  it  is  becoming 
to  some  extent  a  place  of  resort  in  the  summer  season.    The  source  will 
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yield  mach  more  water  than  is  likely  to  be  needed  by  Huntington,  but  the 
cost  of  works  for  supplying  the  town  from  this  pond  would  be  large,  on 
account  of  its  distance  from  the  village. 

Cook  Brook  is  a  stream  of  somewhat  smaller  size  than  Taylor  Brook, 
which  enters  the  Westfield  River  from  the  north,  about  a  mile  above  the 
town  of  Huntington ;  while  Cold  Brook  is  a  much  smaller  stream,  entering 
the  Westfield  River  from  the  south,  nearly  opposite  the  mouth  of  Cook 
Brook.  The  water  of  Cook  Brook  is  of  about  the  same  quality  as  that  of 
Taylor  Brook.  Cook  Brook  alone  might  possibly  furnish  a  sufficient  supply 
for  Huntington  without  storage,  if  its  flow  is  well  maintained  in  the  drier 
portion  of  a  dry  season ;  but  the  use  of  this  source  is  open  to  the  same 
objection  as  that  of  Taylor  Brook,  on  account  of  the  presence  of  numerous 
scattered  farm-houses  upon  the  water-shed,  by  which  the  source  is  exposed 
to  danger  of  sewage  pollution.  Cold  Brook  has  so  small  a  water-shed  that 
of  itself  it  would  probably  not  furnish  a  sufficient  supply  for  Huntington 
diiring  the  drier  portion  of  the  year.  There  are  only  three  or  possibly  four 
dwelling-houses  upon  its  water-shed,  and  the  quality  of  the  water  is  natu- 
raUy  good,  though  it  has  slightly  more  color  than  tiiat  of  Cook  or  Taylor 
brooks.  It  would  apparently  not  be  expensive  to  prevent  danger  of  pol- 
lution of  the  water  from  the  few  houses  on  the  water-shed ;  but  it  would  be 
necessary,  in  order  to  secure  a  sufficient  supply  from  this  source  alone,  to 
construct  a  storage  reservoir  upon  it,  and  it  does  not  seem  to  be  practi- 
cable to  construct  a  reservoir  of  sufficient  size,  owing  to  the  character  of 
the  water-shed,  which  is  very  steep,  though  further  investigations  may  show 
that  it  is  feasible  to  construct  a  reservoir  upon  this  brook. 

The  Board  has  also  caused  an  examination  to  be  made  of  Woodruff 
Brook,  a  tributary  of  the  east  branch  of  the  Westfield  River,  which  enters 
the  stream  a  short  distance  below  Norwich  bridge,  not  far  from  the  village. 
The  water  of  this  brook  is  of  about  the  same  quality  as  that  of  Cold  Brook, 
and,  owing  to  the  very  small  population  upon  its  water-shed,  it  would 
probably  be  practicable  to  prevent  danger  of  pollution  of  the  water  by 
sewage  at  a  reasonable  cost.  The  brook  would  not  yield  sufficient  water 
for  the  supply  of  the  town  at  all  seasons  of  the  year  without  storage,  but 
there  are  apparently  one  or  two  sites  at  which  storage  reservoirs  might  be 
constructed.  This  brook  is  nearer  the  town  than  the  other  sources  men- 
tioned, and,  under  the  circumstances,  the  feasibility  of  obtaining  a  supply 
for  Huntington  from  it  seems  worthy  of  a  thorough  investigation. 

An  examination  was  also  made  of  Gold-mine  Brook,  a  tributary  of  the 
west  branch  of  the  Westfield  River,  entering  it  about  a  mile  up-stream 
from  Cold  Brook.  The  color  of  the  water  is  somewhat  greater  than  that 
of  the  other  brooks  and  the  water  contains  considerably  more  organic 
matter,  probably  due  to  contact  with  vegetable  matter  in  swamps,  so  that 
its  quality  may  be  somewhat  less  satisfactory  than  that  of  the  others.  The 
water-shed  is,  however,  nearly  free  from  population,  and  the  danger  of 
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the  pollution  of  the  brook  by  sewage  could  probably  be  avoided  without 
much  diflSculty.  It  is  not  feasible  to  tell,  with  present  information,  whether 
this  source  would  furnish  a  sufficient  supply  for  the  town  of  Huntington  at 
all  seasons  of  the  year  without  the  use  of  a  storage  reservoir ;  but  there 
appear  to  be  opportunities  for  constructing  a  storage  reservoir,  if  it  should 
be  found  necessary.  It  is  possible  also  that,  by  the  use  of  Cold  Brook  in 
connection  with  Grold-mine  Brook,  a  sufficient  supply  for  the  town  would 
be  obtained  at  all  times  without  storage. 

As  a  result  of  its  investigations,  the  Board  does  not  advise  the  use  of 
Taylor  or  Cook  brooks  for  the  supply  of  the  town,  but  concludes  that  it  is 
advisable  for  the  town,  first,  to  make  an  investigation  in  the  valley  of 
Woodruff  Brook,  to  determine  whether  this  source  can  be  developed  by  the 
construction  of  a  storage  reservoir  so  as  to  furnish  a  sufficient  supply  for 
the  town,  and  that  a  careful  estimate  of  the  probable  cost  of  works  be  pre- 
pared, including  the  probable  cost  of  removing  all  the  soil  and  vegetable 
matter  from  the  site  of  any  proposed  reservoir  or  reservoirs,  and  the  cost 
of  removing  any  sources  of  sewage  pollution  that  may  be  found  to  exist. 

^n  investigation  should  also  be  made  of  the  probable  yield  of  Cold  Brook 
and  Grold-mine  Brook,  and  an  estimate  made  of  the  cost  of  works  for  sap- 
plying  the  town  from  either  or  both  of  these  brooks,  either  with  or  without 
a  storage  reservoir,  as  may  be  found  necessary. 

Finally,  it  is  desirable  that  further  investigations  be  made  of  the  cost  of 
supplying  the  town  from  Norwich  Pond,  including  the  cost  of  a  strip  of  land 
about  the  pond,  if  necessary  to  prevent  access  to  it. 

The  Board  would  advise  that  these  investigations  be  made  under  the 
direction  of  an  engineer  of  experience  in  the  design  and  construction  of 
water  works.  The  Board  will  assist  you  in  these  investigations  by  making 
such  analyses  of  water  as  may  be  necessary,  and  will,  upon  application, 
give  you  further  advice  when  you  have  the  results  of  additional  investi- 
gations to  present. 

Lee.  The  Berkshire  Water  Company,  in  the  town  of  Lee,  ap- 
plied to  the  Board,  March  4,  1897,  for  its  advice  relative  to  the 
enlargement  of  its  water  supply  by  taking  water  from  Basin  Pond 
Brook.     The  Board  replied  to  this  application  as  follows :  — 

March  9, 1897. 

The  State  Board  of  Health  received  from  you,  on  Mai*ch  4,  1897,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
towns  of  Lee  and  Lenox,  in  which  you  state  that  you  have  petitioned  the 
Legislature  for  the  right  to  extend  the  pipes  of  the  Lee  Water  Company 
into  the  town  of  Lenox  (for  the  supply  of  the  village  of  Lenox  Dale),  and 
that  you  desire  to  obtain  the  right  to  take  water  from  Basin  Pond  Brook, 
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also  known  as  Washington  Mountain  Brook,  in  the  towns  of  Lee  and 
Washington,  as  an  additional  source  of  water  supply,  since  your  present 
sources  might  not  be  sufficient  if  the  proposed  extension  should  be  made. 

No  definite  information  is  available  as  to  the  capacity  of  Codding  Brook, 
your  present  source  of  supply,  and  no  record  is  kept  of  the  consumption 
ot  water  by  the  town,  but  it  is  understood  there  has  been  a  shortage  of 
water  in  at  least  two  summers  during  the  last  six  years ;  and,  while  the 
capacity  of  the  works  has  been  increased  by  raising  the  dam  of  a  storage 
reservoir  located  on  one  of  the  tributaries  of  Codding  Brook,  the  indica- 
tions are  that  the  consumption  of  water  in  the  town  is  at  present  nearly 
as  great  as,  if  not  greater  than,  the  capacity  of  your  present  source,  and 
an  additional  supply  is  necessary  if  the  works  are  to  be  further  extended. 

The  proposed  source  of  supply.  Basin  Pond  Brook,  has  a  very  much 
larger  water-shed  than  your  present  source,  but  no  information  is  avail- 
able as  to  its  probable  flow  in  the  drier  portion  of  the  year.  It  is  said,  how- 
ever, that  the  flow  is  well  maintained  in  the  summer  season,  and  if  this  is 
the  case,  this  brook,  under  present  conditions,  would  probably  furnish  a 
large  addition  to  your  present  supply. 

A  sample  of  the  water  collected  from  this  brook  has  been  analyzed,  and 
the  results  show  that  the  water  has  considerable  color,  and  that  it  is  soft 
and  contains  a  smaller  amount  of  organic  matter  than  the  water  of  your 
present  source.  The  amount  of  chlorine  present  in  this  sample  was  some- 
what greater  than  is  usually  found  in  unpolluted  waters  of  this  region, 
indicating  possibly  a  slight  pollution  by  sewage. 

It  is  not  feasible,  at  this  season  of  the  year,  to  make  a  satisfactory 
examination  of  the  water-shed  of  this  brook;  but  it  appears,  from  an 
examination  of  the  maps  of  the  region,  that  there  is  a  considerable  num- 
ber of  dwelling-houses  within  the  water-shed,  and  it  is  possible  that  the 
source  is  exposed  to  pollution  by  sewage  from  these  houses.  If  a  supply 
of  water  should  be  drawn  from  this  source,  it  would  probably  be  taken 
directly  from  the  brook  without  passing  through  a  large  reservoir,  and 
there  would  be  great  danger  that  any  pollution  that  might  enter  the  stream 
would  be  conveyed  directly  into  the  distributing  system  of  the  towns.  If, 
however^  effectual  means  are  taken  to  exclude  sewage  from  the  brook  and 
its  tributaries,  this  brook  would,  in  the  opinion  of  the  Board,  be  a  suitable 
source  from  which  to  take  water  for  the  supply  of  Lee  and  the  village  of 
Lenox  Dale. 

In  a  reply  of  the  Board  to  the  Lenox  Water  Company,  dated  Sept.  11, 
1889,  reference  was  made  to  the  use  of  Basin  Pond  Brook  for  the  supply 
of  the  town  of  Lenox,  and  a  copy  of  that  reply  is  enclosed  herewith. 

Massachusetts  Hospital  for  Epileptics  (at  Monson).  The 
trustees  of  this  institution  applied  to  the  Board,  Nov.  30,  1896,  for 
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advice  in  regard  to  a  proposed  water  supply  for  the  institution,  to  be 
taken  from  the  ground  at  the  foot  of  the  hill  upon  which  the  hospital 
stands.     The  Board  replied  to  this  application  as  follows :  — 

Feb.  6,  1897. 

The  State  Board  of  Health  has  carefully  considered  your  application  for 
advice  with  reference  to  a  proposed  additional  water  supply  for  the  Hos- 
pital for  Epileptics,  to  be  taken  from  the  ground  between  the  foot  of  the 
hill  on  which  the  hospital  buildings  are  situated  and  the  Quaboag  River, 
and  has  caused  the  locality  to  be  examined  by  one  of  its  engineers,  and 
samples  of  water  sent  in  by  you  from  test  wells  at  the  location  of  the  pro- 
posed source  of  supply  to  be  analyzed. 

These  tests  were  favorable  both  as  regards  the  character  of  the  material 
found  beneath  the  surface  and  the  freedom  with  which  water  could  be 
drawn  from  some  of  the  test  wells,  to  obtaining  a  considerable  quantity  of 
water  from  the  ground  at  this  place,  and  water  of  some  of  the  wells  was 
found,  upon  analysis,  to  be  of  good  quality ;  but  the  analysis  of  a  sample 
from  the  well  from  which  water  could  apparently  be  obtained  with  the 
most  freedom  showed  the  presence  of  a  very  large  amount  of  iron,  which 
would  give  the  water  a  turbid  appearance,  and  make  it  very  objectionable 
for  laundry  and  many  other  uses;  and  the  water  of  another  well  was 
affected  by  its  nearness  to  territory  which  has  been  used  as  a  place  of 
sewage  disposal. 

In  view  of  these  conditions,  the  Board  would  advise  that  you  continue 
your  investigations,  to  see  whether  it  may  not  be  practicable  to  obtain  a 
sufficient  supply  of  good  ground  water  from  some  suitable  source. 

It  is  understood  that  your  present  sources  of  supply  will  furnish  a  snffi* 
cient  quantity  of  water  for  the  hospital  during  the  greater  portion  of  the 
year,  and  that  the  additional  supply  is  required  for  use  only  during  the 
drier  portion  of  the  year.  An  examination  of  the  water-shed  of  your  west 
reservoir  shows  that  the  water  is  exposed  to  serious  pollution  from  farm 
buildings  situated  directly  on  the  brook,  a  short  distance  above  the  reser- 
voir. The  quantity  that  the  south  reseiToir  will  furnish  is  very  small,  and 
it  appears  that  this  reservoir  is  kept  in  reserve  for  fire  protection.  The  re- 
maining source,  known  as  the  ice  pond,  is  also  objectionable,  on  account 
of  the  population  on  its  water-shed. 

If  the  west  reservoir  and  the  ice  pond  are  to  be  retained  as  sources  of 
supply,  provision  should  be  made  to  prevent  their  pollution  by  sewage  or 
other  animal  matter ;  and,  in  view  of  the  probable  cost  of  this  work  and 
the  inferior  quality  of  the  water  as  compared  with  a  good  ground-water 
supply,  it  may  be  more  economical  to  secure  at  once  a  new  supply*  suffi- 
cient for  all  seasons  of  the  year,  and  avoid  the  use  of  the  present  sources. 

The  Board  would  also  suggest  that  in  making  further  investigations  yoa 
take  into  consideration  the  feasibility  and  probable  cost  of  obtaining  a 
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supply  from  the  town  of  Monson,  within  the  limits  of  which  the  hospital  is 
situated.  This  town  is  provided  with  an  ample  supply  of  gi*ound  water  of 
excellent  quality. 

Massachusetts  Retormatoby  Prison  fob  Womsn  (Sherbom). 
The  superintendent  of  this  institution  applied  to  the  Board,  Sept. 
30,  1897,  stating  a  belief  that  the  **  supply  of  drinking  water  is 
not  as  pure  as  it  should  be,"  and  at  the  same  time  requesting  that 
an  analysis  of  the  water  should  be  made.  The  Board  replied  to  this 
application  as  follows :  — 

Dbo.  8»  1897. 

The  State  Board  of  Health  has  considered  your  application  for  advice 
with  reference  to  the  quality  of  the  water  supply  of  the  Reformatory  Prison 
for  Women,  which  is  drawn  from  Waushakum  Pond,  situated  in  Framing- 
ham  and  Ashland,  and  has  caused  an  examination  of  the  source  of  supply 
to  be  made  by  one  of  its  engineers  and  samples  of  the  water  to  be  analyzed. 

The  chemical  analyses  indicate  that  the  water  in  its  present  state  is  in 
general  a  fairly  good  water  for  domestic  uses ;  but  the  quantity  of  chlorine 
present  is  somewhat  above  the  normal  for  this  region,  indicating  a  small 
amount  of  pollution  by  sewage.  The  examination  of  the  water-shed  shows 
that  there  is  a  considerable  population  upon  it,  and  the  growing  village  of 
South  Framingham  is  encroaching  upon  its  north-easterly  side,  though  a 
portion  of  the  houses  situated  within  the  water-shed  are  connected  with 
Framingham  sewers.  It  also  appears  that  the  pond  is  a  place  of  resort 
for  picnics,  and  that  sometimes  large  numbers  of  people  visit  it  in  the 
summer  season.  The  pond  is,  therefore,  exposed  to  considerable  danger 
of  pollution  by  sewage ;  but  under  the  provisions  of  certain  acts  of  the 
Legislature  the  prison  commissioners  have  the  authority  to  take  steps  to 
protect  the  water  of  the  pond  from  pollution,  and  to  appoint  a  watchman 
for  the  purpose,  who  shall  have  the  powers  of  the  district  police.  There 
is  no  doubt  that  a  considerable  protection  is  afforded  in  this  way ;  but  it 
is  not  practicable  to  prevent  people  from  resorting  to  the  pond  in  large 
and  increasing  numbers  in  the  summer  season,  unless  control  of  the  shores 
is  obtained  so  as  to  prevent  access  to  the  pond.  The  population  living 
upon  the  water-shed  is  likely  to  increase  in  the  future,  owing  to  the  near- 
ness of  the  large  and  growing  village  of  South  Framingham,  and  there 
will  be  increasing  difiSculty  in  preventing  the  pollution  of  the  pond  from 
this  population. 

Under  the  circumstances,  it  is  impracticable  to  prevent  the  danger  of 
poilntion  of  the  pond  except  at  a  considerable  expense,  and  it  would  prob* 
ably  be  cheaper  to  obtain  water  in  the  future  from  another  source,  if  a 
suitable  one  can  be  found  within  a  reasonable  distance  of  the  prison. 

It  may  be  feasible  to  obtain  ground  water  from  the  valley  of  one  of  the 
bKX^  in  the  vicinity  of  the  prison  by  means  of  wells  or  other  similar 
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works,  and  it  is  possible  that  sufficient  water  could  be  obtained  at  such  an 
elevation  that  it  would  flow  to  the  present  pump  well  so  that  no  material 
alteration  in  the  works  would  be  needed. 

The  Board  would,  therefore,  advise  that  you  have  an  investigation  made 
to  deteinnine  whether  it  is  practicable  to  obtain  a  sufficient  supply  of  good 
ground  water  in  the  vicinity  of  the  prison. 

Medway.  The  Med  way  Water  Company  applied  to  the  Board, 
Sept.  23y  1896,  for  additional  advice  in  regard  to  a  proposed  water 
supply  for  Medway,  to  be  taken  from  the  ground  at  the  east  end  of 
Medway  village,  near  Charles  River.  The  Board  replied  to  this 
application  as  follows :  — 

March  17, 1897. 

The  State  Board  of  Health  received  from  you,  on  Sept.  23,  1896,  an 
application  for  further  advice  with  reference  to  taking  water  for  the  supply 
of  the  town  of  Medway  from  the  ground  on  the  southerly  side  of  Chaiies 
River,  at  the  easterly  end  of  Medway  village.  Your  investigations  in  this 
region,  previous  to  the  time  the  last  reply  of  the  Board  was  made,  had 
included  tests  of  the  ground  by  means  of  tubular  wells  on  the  northerly 
side  of  the  river,  in  the  vicinity  of  the  comer  of  Walker  and  Village  streets, 
where  the  tests  were  unfavorable  to  obtaining  a  supply  of  good  water ;  and 
you  subsequently  made  further  tests,  by  means  of  a  second  group  of  wells 
on  the  southerly  side  of  the  river  and  about  500  feet  further  down  stream, 
at  the  place  to  which  you  refer  in  your  present  application.  Regarding 
this  source  the  Board  advised  you  as  follows :  — 

The  Board  has  caused  an  examination  of  this  locality  also  to  be  made,  and  has 
found  that  the  conditions,  as  regards  the  porosity  of  the  soil,  are  favorable  to 
obtaining  water  freely  from  wells  here,  and  the  territory  on  both  sides  of  the  river 
appears  to  be  of  a  porous  character,  judging  from  surface  indications ;  but  with 
the  information  at  present  available  it  is  not  feasible  to  tell  whether  or  not  a 
sufficient  supply  of  water  for  the  town  can  be  obtained  from  the  ground  in  this 
vicinity. 

Samples  of  water  have  been  collected  from  each  of  the  three  test  wells  on  two 
occasions,  and  the  results  show  in  general  that  the  water  has  at  some  time  been 
polluted  but  subsequently  purified  by  its  passage  through  the  ground  The 
quantity  of  iron  in  all  of  the  samples  was  so  small  as  not  to  affect  the  quality  of 
the  water ;  but  there  was  a  marked  increase  in  the  quantity  of  iron  found  in  the 
second  set  of  samples,  which  were  collected  after  pumping  for  about  ten  hours 
daily  for  several  days  with  a  hand  pump.  The  quality  of  the  water  in  other 
respects  improved  somewhat  with  pumping. 

The  changes  that  took  place  in  the  character  of  the  water  while  pumping  only 
a  comparadvely  small  amount  from  the  wells  make  it  impossible  to  predict  what 
the  probable  character  of  the  water  would  be,  after  pumping  continuously  lor  ft 
long  time  a  quantity  such  as  would  be  needed  for  the  supply  of  Medway.  Tlie 
location  of  the  proposed  wells,  in  the  vicinity  of  Charles  River,  a  stream  which 
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reoeires  considerable  sewage  pollutioii  from  the  factories  and  villages  along  its 
banks  above  this  point,  makes  it  essential  that  any  water  that  may  enter  the  wells 
fh)m  the  river  shall  be  thoroughly  purified  by  filtration  for  a  long  distance  through 
the  ground. 

In  view  of  all  the  circumstances,  the  Board  does  not  advise  the  construction  of 
works  for  taking  a  supply  of  water  from  the  ground  in  the  vicinity  of  the  present 
test  wells  until  you  have  made  frirther  tests  by  driving  wells  and  pumping  frt)m 
them  continuously,  at  as  great  a  rate,  at  least,  as  would  be  necessary  for  the  supply 
of  a  town  like  Medway,  and  for  a  sufficient  time  to  determine  whether  this  source 
can  be  depended  upon  to  frimish  water  of  satisfactory  quality  for  drinking  pur^ 
poses,  and  in  sufficient  quantity  for  the  supply  of  the  town. 

It  is  very  desirable,  in  putting  in  additional  wells,  that  they  be  placed  at  a  much 
greater  distance  from  the  river  than  the  present  test  wells. 

The  Board  will,  upon  application,  give  you  f\irther  advice  in  this  matter  when 
you  have  the  results  of  further  investigations  to  present. 

In  your  present  application  you  state  that,  in  accordance  with  the  reply 
of  the  Board,  a  pumping  test  had  been  made  and  a  new  well  driven  in  ttxis 
locality.     You  also  state :  — 

Some  eight  wells  have  been  driven  in  this  vicinity  since  the  first  application, 
of  which  four  lie  on  the  north  and  four  on  the  south  bank  of  the  river.  Analyses 
have  been  made  from  seven  of  these  wells  by  your  Board,  and  from  some  of  them 
analyses  have  been  made  two  or  three  times.  It  is  the  purpose  of  the  company  to 
obtain  a  supply  for  the  town  from  the  subsoil  in  the  vicinity  of  these  wells  on  the 
south  bank  of  the  stream,  either  by  driven  wells  or  a  large  dug  well  or  gallery, 
and  to  force  the  water  through  proper  pipes  to  a  storage  stand-pipe  in  the  village. 

In  a  consideration  of  this  source  by  your  Board,  it  should  be  borne  in  mind  that 
the  company  are  limited  by  statutoiy  requirements  to  the  town  of  Medway,  and 
the  natural  conditions  are  such  that  tiiere  are  but  two  possible  sources  to  be  con- 
sidered. The  first  is  Charles  River  and  the  second  a  stream  called  Chicken  Brook. 
Charles  River  is  too  polluted  with  manufacturing  wastes  to  be  considered  as  a 
public  water  supply  at  this  point. 

Tests  for  ground  water  have  been  made  throughout  the  valley  in  Medway. 
With  the  exception  of  the  location  now  presented  to  your  Board,  there  is  no  point 
upon  the  stream  known  to  the  company  (and  they  have  made  considerable  exam* 
inadon  and  have  put  in  a  number  of  test  wells  elsewhere)  which  will  yield  water 
in  any  quantity  sufficient  for  consideration.  The  soil  encountered  in  other  places 
is  clay  and  hardpan,  and  no  results  can  be  obtained. 

Chicken  Brook  receives  the  direct  drainage  of  a  large  portion  of  West  Medway. 
Above  the  village  proper  there  exists  an  opportunity  for  a  small,  shallow  storage 
basin,  which  might  be  improved  at  a  very  considerable  outlay.  About  five  acres 
of  shallow  flowage  would  thus  be  obtained,  the  depth  of  water  being  ten  feet  at 
the  maximum  point.  The  stream  above  drains  woodland,  swamp  and  highly  culti- 
vated fields  in  about  equal  proportions.  During  the  drier  seasons  of  the  year,  the 
brook  has  been  known  to  be  dry  above  this  storage  basin.  Under  the  present 
information  the  company  thinks  that  the  problem  of  obtaining  a  supply  from 
Chicken  Brook  would  entail  large  expenditures  for  construction,  buying  the  mill 
privileges,  etc.,  and  the  question  of  sufficiency  of  supply  might  be  a  serious  problem 
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in  dry  seasons  owing  to  the  small  storage  available.  The  quality  of  the  water  in 
the  storage  basin  referred  to  would  in  dry  times  be,  undoubtedly,  not  of  the  best 
To  obtain  a  supply  from  this  source  by  filtration  would  improve  the  quality  but  in 
no  way  increase  the  amount 

The  company  submits  for  your  special  consideration  the  source  near  Charles 
River,  and  asks  that  the  conditions  with  regard  to  difficulty  of  obtaining  anodier 
source  be  token  into  account  The  company  has  before  received  a  communicatioD 
from  your  Board,  dated  March  1, 1892,  which  touches  upon  the  Chicken  Brook. 
In  this  it  is  suggested  that  a  ground-water  supply  be  sought 

It  appears  from  information  furnished  by  you  that  the  pumping  test  re- 
ferred to  was  made  by  pumping  from  one  of  the  wells  originally  driven  on 
the  southerly  side  of  Charles  River  at  the  easterly  end  of  Medway  village, 
at  a  rate  of  about  100,000  gallons  per  day  for  a  period  of  four  days  end- 
ing Sept.  4,  1896,  and  the  freedom  with  which  water  could  be  pumped 
from  the  well  is  favorable  to  obtaining  water  from  the  ground  at  this  place 
in  considerable  quantity. 

No  examination  of  the  water  was  made  at  the  beginning  of  this  test,  be- 
cause the  Board  was  not  informed  that  the  test  had  been  begun ;  but  a 
sample  was  collected  just  before  the  end  of  the  test,  and  has  been  analyzed 
by  the  Board,  the  results  showing  that  the  quantity  of  iron  present  in  this 
sample  was  insignificant,  and  that  the  water  in  its  present  state,  while 
somewhat  hard,  is  otherwise  of  fairly  good  quality  for  water-supply  pur- 
poses. This  analysis,  like  the  former  analyses  of  samples  of  water  col- 
lected from  wells  in  this  vicinity,  shows  that  the  water  has  at  some  time 
been  polluted  by  sewage,  and  subsequently  purified  by  its  passage  through 
the  ground ;  but,  comparing  the  last  analysis  with  those  made  previously, 
it  is  found  that  the  quality  of  the  water  has  deteriorated,  and  the  evidences 
of  previous  sewage  pollution  are  more  marked. 

The  changes  that  have  taken  place  in  the  quality  of  this  water  while 
pumping  the  comparatively  small  amount  that  has  thus  far  been  drawn 
from  the  wells  make  it  impossible  to  predict  definitely  what  the  character 
of  this  water  might  be,  after  pumping  continuously  for  a  long  time  a  qaan- 
tity  such  as  would  be  needed  for  the  supply  of  Medway,  but  the  indications 
are  that  the  water  would  still  further  deteriorate  and  become  harder  than 
at  present.  Moreover,  the  situation  of  the  wells  with  respect  to  the  river 
is  such  that,  if  a  large  quantity  of  water  should  be  pumped  from  the 
ground  at  this  place,  a  portion  of  it  would  probably  come  by  filtration 
through  the  ground  from  the  river ;  and  while  such  water,  if  thoroughly 
purified  by  its  passage  through  the  ground,  would  probably  be  of  satisfac- 
tory quality,  it  might,  if  not  perfectly  purified,  be  dangerous  to  the  health 
of  those  using  it,  on  account  of  the  polluted  condition  of  the  river  water. 

Experience  with  many  ground-water  supplies  in  the  State  situated  on  the 
banks  of  streams  or  ponds  has  shown  that  in  some  cases  the  waters  have 
remained  unchanged  after  many  years  of  continuous  use,  while  in  other 
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cases  the  waters  have  deteriorated  with  long-continued  pumping,  owing  to 
the  water  from  the  neighboring  pond  or  stream  passing  into  the  wells  with- 
out being  perfectly  purified  in  its  passage  through  the  ground.  The  dan- 
ger of  imperfectly  purified  water  entering  the  wells  now  under  considera- 
tion from  the  Charles  River  might  be  lessened  by  locating  the  wells  at  a 
greater  distance  from  the  river. 

Considering  the  desirability  of  obtaining  a  source  of  supply  in  the  be- 
ginning that  is  of  excellent  quality  and  free  from  any  danger  of  sewage 
pollution,  the  Board  does  not,  with  its  present  information,  advise  the 
taking  of  a  supply  of  water  for  the  town  of  Medway  from  this  source. 

It  appears,  from  the  statements  accompanying  your  application,  as  given 
above,  that  from  the  results  of  your  investigations  you  consider  the  pro- 
posed source  the  most  favorable  one,  all  things  considered,  from  which  it  is 
practicable  to  obtain  a  water  supply  for  the  town  of  Medway,  and  that  by 
the  terms  of  your  charter  you  are  limited  in  the  selection  of  a  source  of 
water  supply  to  sources  within  the  town.  The  thickly  populated  portion 
of  the  town  of  Medway  is  situated  in  the  immediate  vicinity  of  the  Charles 
River,  which  forms  its  southerly  boundary ;  and,  while  it  is  desirable  that 
the  town  should  be  supplied  with  water  from  some  source  within  its  own 
limits,  the  conditions  appear  to  be  such  that  it  may  be  practicable  to  ob- 
tain a  more  satisfactory  supply  outside  of  the  limits  of  the  town  and  yet 
within  a  reasonable  distance  of  the  thickly  populated  portion. 

In  view  of  all  the  circumstances,  the  Board  would  advise  that  you  cause 
an  investigation  to  be  made  to  determine  whether  it  is  practicable  to  ob- 
tain, anywhere  within  a  reasonable  distance  of  the  thickly  settled  portion 
of  the  town,  a  sufficient  supply  of  good  water  from  some  more  satisfactory 
source  than  that  proposed  in  your  application,  since,  if  such  a  source  can 
be  found,  it  would  probably  be  in  the  interests  of  all  concerned  that  it  be 
secured. 

The  Board  will  assist  you  in  further  investigation,  if  you  desire,  by 
making  analyses  of  water,  and  will,  upon  application,  give  you  further  ad- 
vice when  you  have  the  results  of  additional  investigations  to  present. 

MiLFORD.  iDformation  was  received  from  the  Massachusetts 
General  Hospital  that  a  patient,  a  child  about  ten  years  old,  was 
being  treated  there  for  lead  poisoning,  and  that  she  was  admitted  to 
the  Hospital  from  the  town  of  Milford. 

The  Board  then  ordered  an  Investigation  to  be  made  of  the  water 
supply  of  that  town,  with  reference  to  the  solvent  effect  of  the  water 
upon  lead  pipes.  Samples  were  obtained  from  the  house  where  this 
patient  lived  and  from  other  houses  in  the  town.  It  was  found  on 
analysis  that  the  water  **  contained  lead  sufficient  in  quantity  to  be 
injurious  to  those  who  used  the  water  for  drinking,^  and  therefore 
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the  State  Board  promptly  notified  the  board  of  health  of  Milford  of 
this  fact  on  Jan.  21, 1897,  in  order  that  they  might  <*take  such  action 
in  the  matter  as  was  found  to  be  necessary."    . 

Natick.  The  water  commissioners  of  Natick  applied  to  the 
Board,  Aug.  16, 1897,  for  its  advice  relative  to  a  proposed  additional 
water  supply  to  be  taken  from  the  ground  on  the  east  side  of  Lake 
Cochituate.     The  Board  replied  to  this  application  as  follows :  — 

Not.  4,  1897. 

The  State  Board  of  Health  has  considered  your  application  for  advice 
with  reference  to  a  proposed  additional  water  supply  for  the  town  of 
Natick,  to  be  taken  from  the  ground  on  the  easterly  side  of  Lake  Cochitu- 
ate, and  just  south  of  the  Worcester  turnpike,  and  has  caused  an  exami- 
nation of  the  proposed  source  to  be  made  by  its  engineer  and  samples  of 
water  from  two  test  wells  at  this  place  to  be  analyzed. 

It  appears  that  the  consumption  of  water  by  the  town  in  1896  was  nearly 
as  great  as  the  probable  capacity  of  the  present  source  of  supply  in  a  series 
of  dry  years.  Moreover,  the  consumption  of  water  has  been  increasing 
rapidly  in  the  last  few  years,  and  the  recent  introduction  of  a  sewerage 
system  will  have  a  tendency  to  increase  still  further  the  use  of  water  in  the 
town,  so  that  it  is  evident  that  an  additional  supply  has  become  necessary. 

The  water-shed  of  Dug  Pond,  your  present  source  of  supply,  contains  a 
large  population,  located  chiefly  sdong  its  main  feeder,  and  the  pond  is  ex- 
posed to  pollution,  by  sewage  from  this  population.  Moreover,  the  intake 
pipe  of  your  water  works  is  situated  upon  a  narrow  arm  of  the  pond  into 
which  the  main  feeder  flows.  With  these  conditions,  your  present  source 
is  not  a  safe  one  for  domestic  uses ;  and  the  Board  would  advise  that,  in 
selecting  another  source  of  supply,  you  secure  one  that  is  capable  of  sup- 
plying the  needs  of  the  town  for  the  present  and  for  a  reasonable  time  in 
the  future,  in  order  that  the  present  source  may  be  abandoned. 

The  test  weUs  referred  to  in  your  application  are  located  on  a  small 
peninsula,  between  the  southern  and  middle  basins  of  Lake  Ck>chituatet 
which  is  surrounded  on  three  sides  by  the  lake,  and  the  quantity  of  water 
obtainable  from  the  ground  here  will  probably  depend  largely  upon  the 
porosity  of  the  soil  and  the  quantity  of  water  that  will  filter  through  the 
ground  from  the  lake.  The  soil  in  this  region.  Judging  from  surface  in- 
dications and  from  the  two  test  wells  thus  far  driven,  is  coarse  and  porous, 
and  it  seems  probable  that  water  will  filter  freely  through  the  ground  from 
the  lake,  so  that  the  indications  are  favorable  for  obtaining  a  large  quantity 
of  water  from  the  ground  at  this  place. 

The  quality  of  the  water,  as  indicated  by  analyses  of  samples  collected 
from  the  test  wells,  is  excellent  for  the  purposes  of  a  public  water  supply  ; 
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but  these  samples  probably  represented  water  percolating  through  the 
ground  toward  the  lake,  and  if  a  large  quantity  of  water  should  be  pumped 
from  the  ground  at  this  place,  a  large  proportion,  as  already  indicated,  is 
likely  to  come  by  filtration  through  the  ground  from  the  lake.  It  is  not 
likely,  however,  that  its  quality  will  change  materially  from  this  cause,  if  the 
water  is  thoroughly  filtered  in  its  passage  through  the  ground.  It  appears 
to  be  practicable  to  locate  the  works  in  such  a  way  that  water  coming  from 
the  lake  will  have  to  pass  for  a  distance  of  at  least  300  feet  through  the 
ground ;  and  experience  in  other  places,  where  large  quantities  of  water 
are  obtained  paiUy  by  filtration  from  neighboring  bodies  of  surface  water, 
would  indicate  that  if  the  water  is  of  good  quality  in  the  beginning  it  may 
remain  so,  at  least  for  many  years. 

On  the  whole,  the  source  appears  to  be  a  favorable  one  from  which  to 
obtain  a  large  quantity  of  water  from  the  ground,  and  the  Board  would 
advise  that  a  test  be  made  by  pumping  from  a  well  or  wells  in  this  vicinity 
at  a  rate  as  great  as  would  be  necessary  for  the  supply  of  Natick,  and  for 
a  period  of  two  or  three  weeks,  and  that  observations  be  made,  by  means 
of  test  wells,  of  the  variation  in  the  level  of  the  water  in  the  ground,  in 
order  to  determine  the  probability  of  obtaining  a  suflScient  supply  of  good 
ground  water  for  the  town  of  Natick  at  this  place. 

The  Board  will  assist  you  in  these  investigations  by  making  the  neces- 
sary analyses  of  samples  of  water,  and  will,  upon  application,  advise  you 
further  in  this  matter  when  you  have  the  results  of  further  investigations 
to  present. 

The  present  works  of  the  town  of  Natick  include  an  open  distributing 
reservoir.  If  a  ground-water  supply  is  introduced,  it  will  be  necessary 
either  to  cover  this  reservoir  so  as  to  exclude  the  light,  or  to  provide  a 
covered  reservoir  for  general  use  Jn  connection  with  the  works.  In  the 
latter  case,  the  new  reservoir  might  be  of  small  capacity,  and  the  present 
reservoir  be  kept  for  use  in  emergencies. 

North  Brookfield.  The  board  of  health  of  North  Brookfield 
applied  to  the  State  Board  of  Health,  Dec.  1,  1897,  requesting  an 
examination  of  the  public  water  supply  of  the  town,  and  advice  as  to 
its  quality  for  drinking  and  domestic  use,  at  the  same  time  asking 
whether  it  was  necessary  to  boil  the  water  before  using  it  for  drink- 
ing.    The  Board  replied  to  this  communication  as  follows :  — 

Jan.  6, 1898. 

The  Board  has  caused  an  examination  of  the  sources  of  supply  of  the 
town  to  be  made  by  one  of  its  engineers,  and  has  carefully  considered  the 
results  of  numerous  analyses  of  samples  of  water  sent  in  by  the  water 
woi^s  authorities  once  each  month  since  the  works  were  completed. 
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It  appears  that  the  supply  is  at  present  drawn  from  Doane  Pond  through 
a  strainer  or  filter  constructed  in  the  pond  in  the  form  of  a  cylinder,  with 
a  well  in  the  centre  from  which  the  supply  of  the  town  is  directly  drawn. 

A  comparison  of  the  results  of  analyses  of  samples  of  water  collected 
from  the  filtered-water  well  with  those  collected  from  the  pond  shows  that 
the  filter  removes  a  small  proportion  of  the  organic  matter,  chiefly  that 
which  is  in  suspension  in  the  form  of  microscopic  organisms.  The  filtered 
water,  nevertheless,  has  a  high  color  and  generally  a  strong  vegetable  odor, 
which  is  not  driven  off  on  heating  the  water.  The  water  generally  con- 
tains a  large  amount  of  organic  matter,  as  indicated  by  the  albuminoid 
ammonia,  and  the  microscopical  examinations  show  the  presence  at  times 
of  large  numbers  of  microscopic  organisms  of  kinds  which  impart  to  water 
a  disagreeable  taste  and  odor. 

The  water-shed  of  the  pond  contains  a  comparatively  small  number  of 
inhabitants,  and  the  pond  does  not  appear  to  be  exposed  to  serious  danger 
of  pollution  by  sewage.  The  presence  of  the  large  amount  of  organic 
matter  found  in  this  water  affects  its  appearance  and  taste  and  odor 
rather  than  its  healthfulness,  so  far  as  can  be  judged  from  our  present 
information ;  and  it  does  not  appear  to  be  necessary,  in  this  case,  to  boil 
the  water  before  drinking,  nor  is  it  likely  that  any  material  improvement 
in  its  quality  would  be  effected  by  boiling. 

A  short  time  before  the  works  were  constructed,  application  was  made 
by  the  town  authorities  to  the  State  Board  of  Health  for  advice  as  to  the 
proposed  plan  for  supplying  the  town  with  water  from  this  source ;  and  a 
copy  of  the  reply  of  the  Board  made  at  that  time,  and  which  was  subse- 
quently printed  in  the  annual  report  of  the  State  Board  of  Health  for  1892, 
is  enclosed  herewith. 

It  will  be  seen  that  the  Board  advised  at  that  time  the  cleaning  of  Doane 
Pond  by  removing  from  its  bottom  and  sides  the  vegetable  matter,  which 
doubtless  constitutes  to  a  considerable  extent  the  food  for  the  organisms 
which  thrive  in  this  water,  and  that  provision  also  be  made  for  preventing 
shallow  flowage ;  but  from  a  recent  examination  of  the  pond  it  appears  that 
it  was  not  cleaned  at  the  time  the  works  were  constructed,  and  it  appears, 
moreover,  that  the  water  of  North  Pond,  which  also  contains  a  large 
amount  of  vegetable  matter,  is  drawn  into  Doane  Pond  at  times,  instead 
of  being  carried  around  it  in  a  canal,  as  was  first  proposed. 

The  quality  of  the  water  can  be  improved  by  filtration  through  a  prop- 
erly constructed  filter,  or  it  can  be  improved  by  removing  the  soil,  mud 
and  vegetable  matter  completely  from  the  bottom  and  sides  of  Doane  Pond, 
and  preventing  the  water  of  North  Pond  from  entering  it. 

Pefperell.  An  application  was  received,  Dec.  14,  1896,  from 
tho  selectmen  of  Pepperell,  for  the  advice  of  the  Board  in  regard  to 
a  proposed  water  supply  for  Pepperell,  the  selectmen  having  already 
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examined  certain  localities  by  means  of  test  wells,  with  unfavorable 
results.     To  this  application  the  Board  replied  as  follows  :  — 

Feb.  6,  1897. 

The  State  Board  of  Health  received  from  you,  on  Dec.  14,  1896,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
town  of  Pepperell,  in  which  you  state  that  by  the  advice  of  the  State  Board 
of  Health  you  have  driven  test  wells  in  the  valley  of  Unquetenassett  Brook, 
near  the  Boston  &  Maine  Railroad,  with  unfavorable  results.  You  further 
state  that  you  have  made  examinations  of  the  ground  near  the  mouth  of 
Sucker  Brook  by  means  of  wells,  with  the  result  that  ledge  is  found  at  the 
depth  of  8  or  9  feet  beneath  the  surface,  and  you  request  the  Board  to 
make  a  further  examination,  and  advise  you  as  to  the  advisability  of  mak- 
ing further  tests. 

The  Board  has  caused  an  examination  to  be  made,  by  one  of  its  engineers, 
of  the  localities  where  the  test  wells  were  driven,  and  of  other  localities 
which  have  been  mentioned  in  connection  with  a  proposed  water  supply 
for  Pepperell,  including  the  valley  of  Unquetenassett  Brook.  It  appears, 
from  information  furnished  by  you,  that  the  tests  of  the  ground  in  the  val- 
ley of  this  brook  were  limited  to  sinking  three  wells  in  a  small  area  near 
the  point  where  the  brook  is  crossed  by  the  Boston  &  Maine  Railroad. 
The  examinations  made  by  the  Board  indicate  that  more  favorable  con- 
ditions for  obtaining  ground  water,  judging  from  surface  indications,  are 
found  farther  up  stream.  On  the  westerly  side  of  the  brook,  between  the 
place  where  the  tests  were  made  and  the  road  from  Pepperell  to  Dunstable, 
which  crosses  the  valley  about  a  mile  and  a  half  farther  up  stream,  there 
is  an  extensive  area  of  porous  land,  which  is  favorable,  Judging  from  sur- 
face indications,  to  the  absorption  of  a  large  amount  of  water  from  the 
rainfall.  Above  the  Dunstable  road,  also,  the  soil  in  the  valley  of  the 
brook  appears  to  be  coarse  and  porous,  especially  on  the  westerly  side 
nearly  to  the  next  road,  which  crosses  the  valley  about  a  mile  above. 

In  view  of  these  conditions,  the  Board  would  advise  that  you  continue 
the  tests  in  this  region  by  driving  wells  at  intervals  along  the  valley  of  the 
brook,  beginning  above  your  present  test  wells,  and  continuing,  if  neces- 
sary, to  the  next  road  crossing  above  the  Dunstable  road,  to  determine 
whether  porous  soil  is  found  beneath  the  surface  in  this  valley  at  any  place 
from  which  water  of  good  quality  can  be  drawn  with  freedom  from  the 
ground.  If  favorable  conditions  are  found  at  any  place,  further  tests 
should  be  made  to  determine  the  probable  quantity  of  water  that  can  be 
obtained,  and  analyses  of  the  water  made  to  determine  its  suitability  for 
domestic  uses. 

The  Board  will  co-operate  with  you  by  making  analyses  of  water,  and 
wHl,  upon  application,  advise  you  further  when  you  have  the  results  of 
additional  investigations  to  present. 
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Judging  from  the  information  furnished  by  you  as  to  the  results  of  the  tests 
made  in  the  vicinity  of  the  mouth  of  Sucker  Brook,  showing  the  presence 
of  ledge  within  8  or  nine  feet  of  the  surface,  it  would  be  useless  to  attempt 
to  obtain  water  from  the  ground  at  this  place  for  the  supply  of  the  town. 

QumcY.  An  application  was  received  from  the  water  commis- 
sioners of  Quincy,  Feb.  9,  1897,  for  the  advice  of  the  Board  rela- 
tive to  a  proposed  temporary  water  supply  to  be  taken  from  Town 
Brook  near  the  pumping  station  <<  during  the  months  of  July,  August, 
September  and  October,  or  as  soon  as  the  water  ceases  to  flow  over 
the  dam,  until  it  is  assured  that  the  danger  of  a  dry  season  is  over.** 
The  Board  replied  to  this  application  as  follows :  — 

Maboh  17, 1S97. 

A  comparison  of  the  consumption  of  water  in  the  last  two  or  three  years 
with  the  capacity  of  your  present  works  shows  that,  should  a  dry  season 
occur  before  the  supply  of  the  meti'opolitan  district  is  available,  the  present 
supply  would  be  inadequate  for  the  needs  of  the  city,  and  a  temporary  ad- 
ditional supply  should  be  secured  without  delay. 

The  Board  has  caused  an  examination  of  Town  Brook  and  its  water-shed 
above  your  present  pumping  station  to  be  made,  and  finds  that  there  are 
more  than  300  houses  within  the  water-shed  in  the  city  of  Quincy  and  the 
town  of  Braintree,  most  of  which  are  within  the  portion  of  the  water-shed 
which  is  tributary  to  the  brook  below  the  storage  reservoir. 

As  theve  are  no  sewers  to  remove  the  sewage  from  these  houses,  much 
sewage  necessarily  finds  Its  way  directly  or  indirectly  into  the  brook. 
Analyses  of  samples  of  water  collected  from  the  brook  near  the  pump- 
ing station,  and  from  a  tributary  flowing  from  the  direction  of  Braintree, 
showed  marked  evidence  of  sewage  pollution,  notwithstanding  the  large 
quantity  of  water  flowing  at  this  season  of  the  year. 

With  those  conditions,  the  Board  is  of  the  opinion  that  the  introduction 
of  water  from  this  brook  into  the  distributing  pipes  would  endanger  the 
health  of  the  people  of  the  city,  and  advises  that  you  avoid  the  use  of 
water  from  this  source. 

In  a  previous  application  from  the  city  of  Quincy,  relative  to  an  addi- 
tional water  supply,  it  was  proposed  to  increase  the  supply  of  the  city  by 
the  construction  of  a  new  storage  reservoir  on  a  tributary  of  Town  Brook 
north  of  the  present  reservoir,  and  to  divert  into  the  existing  and  proposed 
reservoirs  the  water  of  the  Blue  Hill  River.  In  its  reply  to  this  applica- 
tion (dated  Jan.  3,  1895),  the  Board,  finding  that  it  was  for  the  interests 
of  the  city  that  it  should  form  a  part  of  the  metropolitan  water  supply  dis- 
trict, and  construct  works  of  a  temporary  nature,  instead  of  permanent 
works,  suggested  two  methods  for  temporarily  increasing  the  supply,  and 
the  Board  would  again  call  attention  to  those  suggestions,  which  were  as 
follows :  — 
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Two  plans  for  temporarily  increasing  the  supply  are  suggested  The  first  pro- 
poses the  utilization  of  the  water  which  filters  from  the  existing  reservoir,  and  is 
wasted,  and  the  water  which  flows  down  the  small  brook  upon  which  the  proposed 
reservoir  is  located.  These  waters  could  be  diverted  into  a  small  open  basin,  to 
be  dug  some  distance  below  the  dam,  and  pumped  from  this  basin  back  into  the 
reservoir,  from  the  time  in  the  early  summer  when  the  reservoir  stops  overflow- 
ing until  the  season  is  so  far  advanced  that  it  becomes  evident  that  there  will  be 
no  shortage  of  water  during  the  year.  This  plan  of  pumping  back  into  the  reser- 
voir, rather  than  directly  into  the  pipe  leading  to  the  existing  pumping  station, 
is  suggested  because  the  water  filtering  past  the  dam  of  the  reservoir  contains  so 
much  iron  that  it  would  be  objectionable  if  pumped  directly  to  the  city,  and  this 
iron  would  disappear  by  sedimentation  if  the  water  were  pumped  back  into  the 
reservoir  at  a  point  not  too  near  the  gate  house. 

The  second  plan  proposes  supplementing  the  present  supply  by  taking  water 
from  the  Blue  Hill  River,  either  by  diverting  the  water  by  gravity  through  an 
open  channel  or  by  a  pipe, — as  proposed  m  the  permanent  plan  for  taking  water 
from  this  river, — or  by  the  erection  of  a  temporary  pumping  station  at  the  point 
where  the  river  approaches  nearest  to  the  existing  reservoir. 

For  such  temporary  works  for  taking  water  as  here  proposed  it  will  probably 
be  cheaper  to  lease  land  than  to  buy  it,  and  to  arrange  with  the  mill  owners  upon 
the  river  for  the  temporary  diversion  of  the  water,  rather  than  to  make  a  perma- 
nent taking. 

Of  the  two  plans  proposed,  the  first  would  be  the  cheaper  one,  and  would 
probably  supply  sufficient  water  to  prevent  a  shortage  in  a  moderately  dry  year 
for  the  next  three  years,  but  might  fail  if  an  extremely  dry  year  should  oocur 
within  that  time.  The  second  plan  has  the  advantage  that  it  would  furnish  a 
more  abundant  and  certain  supply.  If  the  first  plan  were  adopted,  and  it  should 
be  found  inadequate,  it  might  still  be  feasible  to  resort  to  the  second. 

Other  methods  of  obtaining  a  temporary  additional  supply  may  suggest  them- 
selves to  you,  such  as,  for  instance,  the  purchase  of  water  from  the  town  of  Brain- 
tree,  if  it  should  decide  to  increase  its  supply  by  taking  water  from  Great  Fond. 

.  Sfringfieij>.  An  application  was  received,  June  22,  1896,  from 
the  water  board  of  Springfield,  requesting  an  examination  by  the 
State  Board  of  Health  of  the  waters  of  Loon  and  Five-mile  ponds, 
with  reference  to  their  use  as  auxiliary  sources  of  water  supply  for 
the  city.  It  was  also  suggested  that  this  examination  should  extend 
throughout  the  following  summer,  fidl  and  winter.  Advice  was  also 
asked  as  to  the  method  of  treatment  of  the  water  of  the  old  Ludlow 
reservoir.     The  Board  replied  to  this  application  as  follows :  — 

Mabch  5,  1897. 

The  Board  has  caused  an  examination  of  the  existing  and  the  proposed 
sources  of  water  supply  to  be  made  by  its  engineer,  and  samples  of  the 
water  of  Loon  and  Five-mile  ponds,  collected  at  frequent  intervals  during 
the  last  half  of  1896,  to  be  analyzed.     The  results  of  these  analyses  show 
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that  the  waters  of  these  ponds  are  soft  and  nearly  colorless,  and  generally 
good  for  the  purposes  of  a  public  water  supply.  Microscopical  examina- 
tions have  shown  the  presence  at  times  of  organisms  of  a  kind  which  have 
been  known  to  cause  disagreeable  tastes  and  odors  in  the  waters  of  ponds 
and  reservoirs ;  but,  while  the  quality  of  the  water  of  these  ponds  may  be 
unfavorably  affected  at  times  in  this  way,  it  does  not  seem  likely,  judging 
from  the  examinations  thus  far  made,  that  the  troubles  from  this  cause 
would  be  long  continued,  and  no  trouble  might  be  experienced  for  con- 
siderable periods  of  years. 

The  quantity  of  water  which  these  sources  would  yield  in  connection 
with  present  sources  cannot  be  estimated  with  accuracy  from  present  in- 
formation. The  present  canal  system  tributary  to  Ludlow  basin  drains  an 
area  of  about  18.5  square  miles,  and,  with  the  additional  drainage  area 
and  storage  that  would  be  available,  should  the  sources  now  proposed  be 
used  in  connection  with  present  works  (excluding  Ludlow  reservoir),  the 
yield  might  be  in  the  vicinity  of  5,500,000  gallons  per  day  if  the  amount 
of  water  collected  should  be  in  proportion  to  the  amount  collected  upon 
the  Sudbury  river  water-shed.  It  is  thought,  however,  that  there  is  a 
large  loss  of  water  by  leakage  from  the  canals,  which  might  greatly  reduce 
the  yield  of  the  sources.  On  the  other  hand,  the  storage  capacity  of  Five- 
mile  and  Loon  ponds  may  be  considerably  in  excess  of  the  apparent 
capacity  of  these  ponds,  on  account  of  their  situation  in  the  midst  of  a 
sandy  plain,  from  which  much  water  stored  in  the  interstices  of  the  soil 
might  be  contributed  to  the  ponds  if  they  should  be  drawn  to  a  low  level. 

In  the  absence  of  definite  information  as  to  the  yield  of  the  water-sheds 
and  consumption  of  water  in  the  city,  there  is  a  doubt  as  to  whether,  if 
Five-mile  and  Loon  ponds  should  be  added  to  the  present  works  (exclusive 
of  Ludlow  reservoir) ,  the  capacity  would  be  sufficient  for  the  city  during 
the  next  two  or  three  years,  should  a  very  dry  season  occur.  Under  the 
circumstances,  the  use  of  these  ponds  as  permanent  additional  sources  x)f 
supply  is  of  doubtful  economy,  though  it  may  be  advantageous  to  use 
them  as  temporary  sources  should  the  necessity  arise  for  emptying  Ludlow 
reservoir. 

The  old  Ludlow  reservoir,  if  used  in  connection  with  the  canal  system 
tributary  to  the  present  Ludlow  basin,  is  probably  capable  of  furnishing  a 
sufficient  supply  for  the  city  for  the  next  twenty  or  twenty-five  years, 
should  the  growth  of  the  city  be  about  as  rapid  as  may  be  expected  from 
its  growth  up  to  the  present  time,  and  if  the  consumption  of  water  does 
not  exceed  100  gallons  per  inhabitant.  The  situation  of  Ludlow  reservoir 
with  reference  to  the  present  canal  system  and  to  the  mains  leading  to  the 
city,  its  elevation  above  the  city,  and  its  great  storage  capacity  as  com- 
pared with  any  pond  or  reservoir  in  this  region,  would  combine  to  make  it 
the  most  advantageous  source  of  supply  that  could  be  used  by  Springfield 
under  present  conditions,  were  it  not  for  the  quality  of  its  water,  which  is 
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extremely  objectionable  for  drinking  and  many  domestic  purposes  daring 
the  warmer  portions  of  the  year. 

The  cause  of  the  enormous  growths  of  organisms  in  Ludlow  reservoir 
appears  to  be  the  presence  at  the  bottom  of  the  reservoir  of  an  abundant 
food  supply.  The  character  of  the  bottom  is  described  in  considerable 
detail  in  the  report  of  the  Springfield  Water  Board  for  1875,  pages  41  and 
42.  It  appears  from  this  report  that,  of  the  area  flowed  by  the  reservoir, 
281  acres  were  covered  with  wood  in  various  stages  of  growth,  a  part  of 
which  was  low,  swampy  land,  the  mud  or  peaty  deposit  ranging  from  6  inches 
to  4  feet  in  depth.  These  peaty  areas  are  not  less  than  12  feet  below 
high-water  mark,  most  of  them  as  much  as  16  feet.  The  stumps  were  cut 
low  and  all  wood  and  brush  was  bunied  and  the  stumps  were  charred. 
Six  and  three-eighths  acres  of  the  most  objectionable  portion  of  the  swamp 
were  sanded  over  to  the  depth  of  nearly  1.5  feet.  The  shores  to  a  depth 
of  at  least  12  feet  are,  as  a  rule,  abrupt.  A  comparatively  small  area  near 
the  upper  end  of  the  reservoir  is  an  exception  to  this  rule,  the  water  being 
quite  shallow. 

The  quality  of  the  water  of  this  reservoir  was  found  to  be  bad  soon  after 
its  completion  in  1875,  the  taste  and  odor  being  very  objectionable.  The 
water  was  examined  weekly  during  the  suuMners  of  1876  and  1877  by  Prof. 
William  Ripley  Nichols,  who  found  a  very  large  amount  of  vegetable 
matter  in  suspension,  consisting  largely  of  microscopic  organisms.  At 
the  time  the  examinations  of  the  State  Board  of  Health  were  begun,  in 
1887,  the  water  appeared  to  have  the  same  general  character  as  at  the  time 
it  was  examined  by  Professor  Nichols,  ten  years  earlier.  The  examina- 
tions of  the  State  Board  of  Health  showed  no  marked  improvement  in  the 
character  of  the  water  up  to  1892,  when  the  water  was  drawn  off  from  the 
reservoir,  and  an  opportunity  was  afforded  for  determining  the  effect  of 
allowing  the  reservoir  to  remain  empty  through  the  winter.  In  the  latter 
part  of  the  spring  of  1893  the  filling  of  the  reservoir  was  begun  again,  but 
very  little  water  was  collected  during  this  season.  During  the  following 
winter  and  spring  the  reservoir  was  refilled  nearly  to  high  water,  and  its  , 
quality  during  this  year  appears  to  have  been  very  much  better  than  in 
any  previous  year.  The  examinations  show  that  the  quantity  of  organic 
matter  In  the  water  during  the  summer  and  fall  seasons  was  not  materially 
larger  than  in  other  portions  of  the  year,  and  the  number  of  organisms 
present  was  much  smaller  than  in  any  previous  year  covered  by  the  ex- 
aminations. In  1895  the  quality  of  the  water  remained  about  the  same  as 
in  1894  until  the  end  of  August,  when  the  organic  matter  increased  rapidly, 
and  the  quality  of  the  water  was  very  objectionable  during  the  months 
of  September,  October  and  November.  In  1896  the  water  began  to  be 
affected  by  larger  growths  of  organisms  early  in  the  summer,  and  through- 
oat  the  summer  and  fall  the  water  appears  to  have  been  as  bad  as  ever 
before. 
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In  the  eases  of  some  reservoirs  of  this  sort  the  water  has  shown  un- 
provement  after  a  longer  or  shorter  period  of  ose,  but  in  other  cases  no 
material  improvement  in  the  quality  of  the  water  has  occurred  after  many 
years.  In  the  case  of  Ludlow  reservoir,  with  the  exception  of  the  years 
1893  and  1894,  there  has  been  nothing  in  the  examinations  of  the  water, 
which  have  now  covered  a  period  of  ten  years,  to  indicate  any  diminution 
in  the  growth  of  organisms.  The  effect  of  allowing  the  reservoir  to  remain 
empty  for  one  winter  has  already  been  indicated,  the  result  being  that 
after  the  reservoir  was  refilled,  in  the  winter  of  1893-94,  there  was  no 
large  growth  of  organisms  during  the  year  1894,  and  the  quality  of  the 
water  was  not  seriously  affected  in  this  way  during  the  greater  portion  of 
the  next  year;  but  at  the  end  of  the  summer  of  that  year  (1895)  the 
organisms  reappeared  in  as  great  numbers  as  ever  before,  and  during  the 
whole  of  the  sununer  and  fall  of  the  following  year  (1896)  the  water  was 
apparently  as  bad  as  ever.  Under  the  circumstances,  there  seems  to  be 
no  reason  to  expect  that  any  more  permanent  improvement  would  be 
obtained  by  again  emptying  the  reservoir  and  allowing  the  bottom  to 
be  exposed  to  frosts  during  the  winter. 

There  appear  to  be  two  ways  in  which  the  quality  of  the  water  of  this 
reservoir  can  be  greatly  improved  —  one  by  removing  all  the  soil,  mud 
and  organic  matter  from  the  bottom  of  the  reservoir,  and  the  other  by  the 
filtration  of  the  water. 

The  experience  with  large  reservoirs  prepared  for  the  storage  of  water 
by  the  removal  of  all  the  soil  and  organic  matter  from  their  bottoms  has 
been  very  favorable.  Reservoir  No.  4  of  the  Boston  water  works  was 
filled  in  1886,  and  its  water  has  always  been  comparatively  free  from 
growths  of  microscopical  organisms,  and  there  has  been  little  or  no  evi- 
dence of  the  accumulation  of  the  products  of  decomposition  in  its  lower 
layers  during  the  period  of  stagnation  in  summer,  —  a  condition  often 
found  in  deep  ponds  and  reservoirs  from  which  the  soil  and  organic 
matter  have  not  been  removed.  Reservoir  No.  6  was  completed  at  the 
end  of  1893  and  was  filled  in  the  spring  of  1894.  The  analyses  of  its 
water  show  results  similar  to  those  found  in  the  case  of  Reservoir  No.  4. 
The  satisfactory  results  obtained  in  these  cases  have  led  to  the  general 
practice  of  preparing  reservoirs  to  be  used  for  the  storage  of  water  in  a 
thorough  manner  in  the  beginning. 

The  iuformation  furnished  by  emptying  the  Ludlow  reservoir,  and  sub- 
sequently filling  it  again  with  water  from  the  canals,  indicates  that,  even 
with  the  large  amount  of  organic  matter  in  the  bottom  of  the  reservoir,  it 
takes  a  considerable  time  for  the  water  to  become  affected  by  it  to  a  suflS- 
cient  degree  to  give  trouble  from  taste  and  odor ;  and  in  view  of  the 
favorable  results  obtained  by  cleaning  other  reservoirs  in  the  State,  the 
Board  is  of  the  opinion  that,  if  all  the  mud  and  organic  matter  should  be 
removed  from  the  bottom  of  this  reservoir,  so  that  the  soil  exposed  to  the 
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water  would  consist  of  clean  gravel  or  sand,  the  water  would  generally  be 
of  excellent  quality ;  and,  though  it  might  possibly  at  times  be  affected  by 
the  presence  of  minute  vegetable  organisms,  which  impart  to  water  a  dis- 
agreeable taste  and  odor,  the  troubles  from  this  cause  would  not  be  likely 
to  be  serious  or  long-continued,  and  might  be  noticed  only  at  long  intervals 
of  years,  if  at  all. 

The  cost  of  cleaning  the  reservoir  would  be  large,  and  it  would  be  nec- 
essary, moreover,  to  provide  an  adequate  supply  of  water  for  the  city 
while  the  reservoir  is  being  cleansed,  either  by  dividing  the  reservoir  into 
two  or  more  portions,  and  cleaning  a  portion  at  a  time,  or  providing  water 
from  some  other  source ;  and,  considering  the  character  of  the  water  of 
the  reservoir,  it  would  be  desirable  to  supply  water  of  better  quality,  if 
possible.  Under  the  circumstances,  before  proceeding  with  this  under- 
taking, it  is  very  desirable  to  determine  whether  it  may  not  be  practicable 
to  purify  the  water  satisfactorily  in  another  way,  and  at  less  cost. 

From  investigations  thus  far  made  by  the  Board,  as  to  results  obtained 
by  rapid  mechanical  filtration  of  a  water  of  this  sort,  it  appears  that  by  the 
use  of  some  chemical,  usually  alum,  as  a  coagulant,  a  great  improvement 
in  the  appearance  of  the  water  could  probably  be  made,  and  the  greater 
portion  of  the  organisms  and  suspended  matter  could  be  removed  from  the 
water ;  but  in  the  process  of  filtration  the  quality  of  the  water  is  injured, 
on  accoont  of  some  of  the  alum  passing  through  the  filter,  and  it  is  very 
doubtful,  even  then,  whether  the  filtered  water  would  be  satisfactory  to 
consumers.  The  filtration  of  the  water  in  this  way  without  the  use  of 
alum  does  not  give  satisfactory  results ;  and,  while  at  low  rates  of  filtra- 
tion better  results  might  be  obtained,  the  cost  of  purifying  the  whole  sup- 
ply of  the  city  satisfactorily  by  mechanical  filtration  without  the  use  of 
alum  would  probably  be  prohibitory. 

With  regard  to  the  filtration  of  the  water  through  prepared  beds  of  sand 
and  gravel,  as  carried  on  in  Europe,  and  at  Lawrence  in  this  State,  the 
Board  cannot  give  a  definite  opinion,  since  it  has  no  results  of  experi- 
ments upon  the  filtration  in  this  way  of  a  water  containing  the  vegetable 
organisms  found  in  the  water  of  Ludlow  reservoir  during  the  greater  por- 
tion of  the  summer  and  fall.  The  elevation  of  the  reservoir  above  the 
city  is  such  that  it  appears  to  be  practicable,  by  locating  filters  in  the 
vicinity  of  the  reservoir,  to  filter  the  water  by  gravity,  and  subsequently 
deliver  it  to  the  city  without  seriously  reducing  the  pressure  in  the  high 
service  districts.  Moreover,  there  is  a  considerable  area  of  sandy  land 
near  the  Ludlow  gate-house,  from  which  sand  for  filtration  purposes  could 
apparently  be  obtained.  With  these  conditions,  it  is  possible  that  a  satis- 
factory purification  of  the  water  could  be  effected  by  filtration  through 
prepared  beds  of  sand  and  gravel,  and  at  a  less  cost  than  by  emptying  the 
reservoir  and  removing  the  soil  and  vegetable  matter  from  its  bottom. 
Under  the  circumstances,  the  Board  would  advise  that  you  construct 
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two  small  experimental  filters  in  the  yieinity  of  the  reservoir,  and  make 
experiments  upon  the  filtration  of  this  water  during  that  portion  of  the 
year  when  the  water  contains  an  excessive  amount  of  vegetable  matter, 
beginning  about  the  first  of  May  and  continuing  until  nearly  the  end  of 
the  year.  The  Board  will  assist  you  in  these  investigations,  if  you  desire, 
by  advising  you  as  to  the  construction  and  operation  of  experimental 
filters,  and  will  make  all  necessary  examinations  of  water.  The  Board 
would  further  advise  that  you  cause  a  careful  estimate  to  be  made  of  the 
probable  cost  of  removing  the  soil  and  mud  from  the  bottom  of  the  Lud- 
low reservoir,  so  that  the  surface  exposed  to  the  water  shall  consist  only 
of  sand  or  other  material  nearly  free  from  organic  matter ;  and  that  you 
make  an  investigation  with  a  view  to  determining  the  best  method  of  sup- 
plying the  city  while  the  cleaning  of  the  resei*voir  may  be  in  progress,  and 
the  probable  cost  of  the  works  that  may  be  required.  When  the  results 
of  the  experiments  and  investigations  are  available,  the  Board  will  advise 
you  further  as  to  the  best  method  of  improving  the  quality  of  your  water 
supply. 

SwAMP5;coTT.  An  application  was  received,  February  15,  from 
the  committee  on  water  supply  of  Swampscott,  for  the  advice  of  the 
Board  relative  to  ceiiain  alternative  plans  or  sources  for  supplying 
the  town  of  Swampscott  with  water.  The  Board  replied  to  this 
application  as  follows :  — 

JuNB  4, 1897. 

The  State  Board  of  Health  has  considered  your  application  with  reference 
to  a  water  supply  for  the  town  of  Swampscott,  in  which  you  mention  four 
possible  sources  of  supply,  and  request  advice  as  to  which  is  the  most 
appropriate  and  desirable  for  supplying  the  town  of  Swampscott  with  pure, 
soft  water. 

The  sources  mentioned  by  you  are  as  follows :  — 

1.  Driven  wells  in  the  Thompson  Meadow  and  vicinity,  in  and  near 
the  town  of  Swampscott,  operated  and  controlled  by  the  Marblehe&d  Water 
Company. 

2.  Collecting  wells  near  the  Forest  River,  Salem,  owned  and  operated 
by  the  town  of  Marblehead. 

3.  Storage  basins,  ponds  and  Saugus  River,  the  present  system  of  the 
city  of  Lynn. 

4.  The  metropolitan  system  of  water  supply. 

The  Board  has  caused  an  examination  of  the  first  three  sources  mentioned 
in  your  application  to  be  made  by  its  engineers,  and  has  examined  the 
results  of  analyses  of  samples  of  water  collected  from  these  sources  at 
various  times. 

The  first  source  of  supply  mentioned  in  your  application  is  the  works  for 
taking  water  from  the  ground  in  Thompson  Meadow  and  its  vicinity,  in 
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and  near  the  town  of  Swampscott,  which  have  been  constructed  very 
recently  by  the  Marblehead  Water  Company  as  an  auxiliary  source  of  water 
supply  for  the  towns  of  Swampscott  and  Nahant.  Previous  to  the  con- 
struction of  these  works,  the  Marblehead  Water  Company,  on  two  occa- 
sions, applied  to  the  State  Board  of  Health  for  its  advice  with  reference 
to  this  source,  and  the  replies  of  the  Board  are  enclosed  herewith. 

The  works  for  taking  a  supply  from  the  ground  in  Thompson  Meadow 
were  completed  early  in  the  present  year,  and  the  Board  is  informed  that 
since  about  the  end  of  January  water  has  been  drawn  from  a  system  of 
tubular  wells  located  in  a  line  about  500  feet  long,  beginning  at  the 
southerly  end  of  the  meadow  and  running  in  a  north-easterly  direction, 
approximately  parallel  to  the  eastern  division  of  the  Boston  &  Maine  Rail- 
road, a  short  distance  north-west  of  it. 

Analyses  of  samples  of  water  collected  from  time  to  time  since  the  tests 
were  first  made  at  this  place  show  that  the  hardness  of  the  water  has 
increased  considerably  since  the  source  was  first  used  for  the  supply  of  the 
towns,  and  it  is  now  somewhat  harder  than  is  desirable,  but  in  other 
respects  the  quality  of  the  water  remains  excellent  at  the  present  time. 

The  quantity  of  water  obtained  has  not  been  sufilcient  for  the  supply  of 
the  towns  at  all  times,  and  water  has  also  been  drawn  from  other  sources 
under  the  control  of  the  Marblehead  Water  Company  during  this  period. 
Test  wells  in  the  middle  and  northerly  portions  of  the  meadow  indicate  that 
the  material  beneath  the  surface  is  of  about  the  same  general  character  as 
in  the  southern  portion,  where  the  present  system  of  wells  is  located. 
Judging  from  the  height  of  water  in  several  of  these  test  wells,  the  effect 
of  pumping  at  the  southerly  end  of  the  meadow  may  influence  the  water 
over  an  area  of  from  a  third  to  half  its  total  area,  and  a  larger  quantity  of 
water  could  probably  be  obtained  from  the  ground  if  the  collecting  works 
were  extended  through  the  meadow  so  as  to  draw  water  from  all  of  its 
area.  On  the  other  hand,  the  present  wells  have  been  in  use  only  during 
the  wetter  portion  of  the  year,  and  the  quantity  obtainable  in  the  drier  por- 
tion, when  the  consumption  of  water  is  greater,  is  likely  to  be  considerably 
smaller  than  it  has  been  up  to  the  present  time. 

Considering,  also,  the  limited  area  of  the  meadow,  the  impervious  nature 
of  the  soil  encountered  for  a  considerable  distance  below  the  surface  in 
sinking  the  wells,  and  the  character  of  the  land  about  it,  which  appears  to 
be  of  a  ledgy  nature  and  unfavorable  to  the  collection  of  a  large  amount 
of  ground  water,  the  Board  is  of  the  opinion  that  there  is  much  doubt  as  to 
whether  sufficient  ground  water  can  be  obtained  in  the  meadow  to  meet  the 
present  needs  of  the  town  of  Swampscott,  and  it  is  not  probable  that  the 
supply  would  furnish  sufficient  water  to  provide  for  the  needs  of  the  town 
for  any  considerable  time  in  the  future. 

The  brook  which  flows  through  Thompson  Meadow  drains  a  nearly  un- 
inhabited territory,  apparently  nearly  free  from  swamp,  and  it  may  be 
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feasible  to  construct  storage  reservoirs  upon  this  brook  and  obtain  a  supply 
of  good  surface  water ;  but  with  present  information  it  is  impossible  to 
estimate  at  all  definitely  how  large  a  supply  could  be  obtained  in  this  way, 
though  it  is  not  impossible  that  a  sufiScient  quantity  could  be  obtained, 
in  connection  with  the  water  obtainable  from  the  ground  in  Thompson 
Meadow,  for  the  needs  of  Swampscott  for  several  years  in  the  future. 

The  second  source  mentioned  in  the  application  is  the  present  works  of 
the  town  of  Marblehead.  The  sources  of  supply  of  this  town  are  two 
large  wells  and  a  system  of  tubular  wells  in  the  valley  of  Forest  River  in 
Salem.  The  water  of  the  large  wells  is  affected  by  the  presence  of  an 
excessive  amount  of  iron,  which  renders  it  unsatisfactory  for  many  domestic 
uses,  while  the  water  of  the  tubular  wells,  which  is  used  only  a  portion  of 
the  time,  has  shown  indications  of  the  presence  of  a  small  amount  of  sea 
water.  ' 

It  is  not  probable  that  the  sources  of  supply  of  Marblehead,  as  at 
presenjb  developed,  would  furnish  enough  water  for  the  supply  of  Swamp- 
scott at  all  times  in  addition  to  the  quantity  now  drawn  for  the  use  of  the 
town  of  Marblehead ;  and,  while  it  is  probably  feasible  to  enlarge  the  sup- 
ply of  Marblehead  by  taking  water  from  other  territory  in  the  vicinity  of 
the  present  sources,  it  is  very  doubtful  whether  sufficient  water  of  good 
quality  could  be  obtained  to  meet  the  needs  of  both  Marblehead  and 
Swampscott  for  a  considerable  number  of  years  in  the  future. 

The  water  supply  of  the  city  of  Lynn,  the  next  source  mentioned  in  your 
application,  is  drawn  from  five  storage  reservoirs  and  the  Saugus  River. 
The  reservoir  most  recently  constructed  is  located  on  Hawkes  Brook,  a 
tributary  of  the  Saugus  River,  and  its  bottom  was  prepared  for  the  storage 
of  water  by  the  removal  of  soil  and  vegetable  matter  from  a  portion  of  the 
area  and  by  covering  the  remainder  with  gravel.  In  the  other  reservoirs 
the  brush  and  wood  were  removed,  but  the  soil  and  vegetable  matter  were 
allowed  to  remain ;  and  the  water  of  two  of  them,  Glen  Lewis  and  Walden 
ponds,  while  free  from  sewage  pollution,  contains  such  abundant  growths 
of  minute  organisms  during  much  of  the  time  as  to  be  wholly  unsuitable 
for  drinking.  The  other  two.  Breed's  Pond  and  Birch  Pond,  haice  been 
in  use  for  a  much  longer  time  and  furnish  water  of  much  better  quality, 
though  it  is  affected  by  a  brownish  color  which  water  acquires  from  con- 
tact with  vegetable  matter  in  swamps  and  the  bottoms  of  ponds  from 
which  soil  and  vegetable  matter  are  not  removed.  The  water-shed  of 
Ilawkes  Brook  contains  a  small  but  scattered  population,  but  the  water- 
sheds of  the  other  reservoirs  are  nearly  free  from  population,  and  the  city 
has  acquired  large  tracts  of  land  about  them  to  protect  them  from  pollu- 
tion, so  that  it  may  be  said  that  the  water  derived  from  the  natural 
water-sheds  of  the  reservoirs  is  practically  free  from  danger  of  sewage 
contamination. 

Water  is  at  present  drawn  from  Saugus  River  at  Howlett's  Dam,  and  is 
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either  discharged  into  Birch  Pond  or  conveyed  directly  to  the  pumping 
station  and  thence  distributed  to  the  city.  The  water-shed  of  the  Saugus 
River  contains  a  very  large  population  which  is  not  provided  with  sewers, 
80  that  much  sewage  necessarily  finds  its  way  into  the  streams,  and,  under 
the  circumstances,  this  source  must  be  regarded  as  a  dangerous  one  from 
which  to  take  water  for  domestic  purposes.  The  water  is  of  poor  quality 
in  other  respects  also,  since  it  has  a  high  color  and  contains  much  organic 
matter  due  to  its  contact  with  vegetable  matter  in  swamps.  Under  the 
cu*camstances,  the  Board  does  not,  at  present,  advise  the  town  to  take 
water  from  the  works  of  the  city  of  Lynn. 

The  final  source  concerning  which  advice  is  asked  is  the  metropolitan 
system  of  water  supply,  which  is  now  in  process  of  construction.  By  the 
terms  of  the  metropolitan  water  supply  act,  the  Metropolitan  Water  Board 
may  furnish  water  to  the  town  of  Swampscott  upon  such  payment  of  money 
as  the  Metropolitan  Water  Board  shall  determine.  The  nearest  town  to 
Swampscott  that  Is  within  the  water  supply  district,  at  present,  is  the  town 
of  Revere ;  and,  in  order  that  the  town  of  Swampscott  may  obtain  a  sup- 
ply from  the  metropolitan  district,  a  pipe  would  have  to  be  laid  from  some 
point  in  Revere  to  connect  with  the  Swampscott  pipes,  so  far  as  can  be 
Judged  at  the  present  time.  The  works  of  the  metropolitan  water  supply 
district  are  not  yet  suflflciently  advanced  to  provide  water  for  the  towns 
within  the  district,  and  it  cannot  be  predicted  at  the  present  time  how  soon 
water  may  be  distributed  from  these  works,  but  probably  within  the  next 
two  years.  By  taking  water  from  these  works  a  permanent  supply  of  good 
water  could  be  obtained  for  the  present  and  future,  but  the  Board  is  unable 
to  inform  you  as  to  the  probable  cost  of  works  or  the  conditions  under 
which  the  water  could  be  obtained. 

In  view  of  the  circumstances,  the  Board  would  advise  the  town  of  Swamp- 
scott to  cause  a  careful  investigation  to  be  made,  to  determine  the  feasi- 
bility and  probable  cost  of  obtaining  a  supply  from  the  works  of  the  metro- 
politan district,  and  also  to  determine  the  feasibility  of  constructing  storage 
reservoirs  upon  the  brook  which  flows  through  Thompson  Meadow ;  the 
probable  quantity  and  quality  of  water  that  can  be  obtained  by  developing 
the  source  in  this  way,  in  connection  with  water  from  the  ground  in  Thomp- 
son Meadow ;  and  the  cost,  as  compared  with  the  cost  of  a  supply  from  the 
metropolitan  system,  taking  into  consideration  the  length  of  time  that  a 
supply  from  Thompson  Meadow  and  its  vicinity  would  be  likely  to  last. 

The  Board  will  advise  you  further  in  regard  to  this  matter,  if  you  desire, 
when  you  have  the  results  of  further  investigations  to  present. 

Waltham.  An  application  was  received  Dec.  26,  1896,  from 
the  mayor  of  Waltbam,  requesting  information  upon  the  following 
points:  — 
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•*  (1)  Is  the  present  condition  of  the  water  supply  such  that  it 
is  necessary  to  make  an  immediate  extension  of  the  sewer  system 
to  take  in  the  area  known  as  Crescent  Park  ? 

"  (2)  Would  not  such  an  extension  of  the  sewered  district  stop 
wholly  or  in  part  the  increase  of  iron  in  the  city  water  ?^ 

The  Board  replied  to  this  application  as  follows :  — 

June  10, 1897. 

With  regard  to  the  need  of  extending  your  sewerage  system  for  the  pur- 
pose of  removing  the  sewage  from  the  populated  territory  on  the  opposite 
side  of  Charles  River  from  your  water  works  not  at  present  provided  with 
sewerage,  the  Board  has  already  expressed  the  opinion,  in  a  previous  com- 
munication,  that  the  quality  of  your  water  supply  is  threatened  by  cess- 
pools and  sewage  from  the  population  on  this  territory,  from  which  a  part 
of  your  water  supply  undoubtedly  comes,  and  that  the  abolition  of  c^s- 
pools  and  the  diversion  of  sewage  from  this  territory  into  the  metropolitan 
system  should  be  provided  for  without  delay.  Analyses  of  the  water  of 
the  filter  basin  in  recent  years  show  that  the  water,  before  passing  through 
the  ground  to  the  filter  basin,  is  being  polluted  in  an  increasing  degree, 
and,  though  subsequently  purified  in  a  lai^e  degree  in  its  passage  through 
the  ground,  reaches  the  basin  with  more  impurity  from  year  to  year ;  and 
the  Board  advises  that  it  is  important  to  remove  the  sewage  from  all  terri- 
tory from  which  water  percolates  toward  the  well. 

With  regard  to  the  second  question,  as  to  whether  such  an  extension  of 
the  sewered  district  would  stop  wholly  or  in  part  the  alarming  increase  of 
iron  in  the  city  water,  it  can  be  said  that  the  increase  in  iron  is  probably 
due,  in  part,  to  the  imperfect  purification  of  water  entering  the  filter  basin 
by  filtration  through  the  ground  from  the  river,  and  in  part,  also,  to  water 
which  is  subject  to  pollution  in  a  greater  or  less  degree  which  reaches  the 
filter  basin  by  passing  through  ground  containing  iron,  and  that  it  is  prob- 
able that  any  increase  in  pollution  will  cause  the  water  to  take  up  an  in- 
creased amount  of  iron  as  it  passes  through  the  ground. 

With  the  rapid  increase  in  consumption  of  water  from  the  filter  basin, 
the  area  from  which  water  is  drawn  toward  the  basin  is  enlarging,  and  the 
removal  of  impurities  which  now  enter  the  water  from  the  single  district 
mentioned  in  the  application  will  prevent  only  to  a  very  limited  degree  the 
further  increase  of  iron  in  the  water.  The  indications  are  that  the  quan- 
tity of  iron,  which  has  increased  rapidly  in  the  past  three  years,  although 
the  quantity  thus  far  has  been  too  small  to  be  noticed  by  consumers,  will 
continue  to  increase  with  the  increase  in  the  quantity  of  water  drawn 
through  the  ground,  owing  both  to  the  increased  rapidity  with  which  water 
passes  through  the  filtering  material,  and  probably,  also,  to  the  greater 
area  of  territory  drained  which  supplies  iron. 

The  only  remedies  which  the  Board,  with  its  present  information, 
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suggest  are  to  remove  as  completely  as  possible  all  sewage  from  the  terri- 
tory which  supplies  water  to  the  filter  basin,  and  to  diminish  the  draft  from 
this  basin  so  that  it  shall  not  exceed,  at  most,  the  amount  drawn  four  years 
ago  before  the  iron  began  to  increase,  and  to  seek  another  source  for  the 
additional  water  required  for  the  supply  of  the  city. 

Wareham,  Marion,  Mattapoisett  and  Fairhaven.  An  appli- 
cation was  received,  Nov.  1,  1897,  from  Mr.  Joseph  K.  Nye  of 
Fairhaven,  for  the  advice  of  the  Board  with  reference  to  the  pro- 
priety of  taking  certain  sources  of  water  supply  for  the  towns  of 
Wareham,  Marion,  Mattapoisett  and  Fairhaven.  The  Board  replied 
to  this  application  as  follows :  — 

Jan.  6,  1898. 

The  State  Board  of  Health  received  from  you,  Nov.  1,  1897,  an  appli- 
cation for  advice  with  reference  to  a  proposed  water  supply  for  the  towns 
of  Wareham,  Marion,  Mattapoisett  and  Fairhaven,  in  which  you  refer  to 
Jonathan's  Pond,  the  present  source  of  supply  of  the  village  of  Onset,  and 
to  the  valley  of  the  Agawam  River,  as  the  sources  which  you  have  under 
consideration.  It  further  appears  that  in  taking  water  from  the  valley  of 
the  Agawam  River  you  propose  to  use  Iron  Works  Pond,  so  called,  a  reser- 
voir formed  by  the  Agawam  dam  in  the  town  of  Wareham,  as  the  direct 
source  of  supply. 

With  reference  to  the  quality  and  quantity  of  water  obtained  from 
Jonathan's  Pond,  the  Board  has  already  advised,  in  a  communication  dated 
Jane  9,  1894,  as  follows :  — 

The  Board  has  caused  an  examination  of  this  pond  and  an  analysis  of  its  water 
to  be  made,  and  finds  that  the  water  is  very  soft,  and  of  excellent  quality  for  all 
the  purposes  of  a  public  water  supply. 

The  limits  of  the  territory  which  contributes  to  the  supply  of  the  pond,  either 
by  direct  flow  over  the  surflace  or  by  filtration  under  ground  through  the  sandy 
territory  in  which  the  pond  is  situated,  are  not  well  defined ;  and  it  is  not,  there- 
fore, practicable  to  determine  at  all  definitely  the  quantity  of  water  which  this 
source  will  furnish.  It  seems  probable,  however,  that  it  will  furnish  the  water 
required  for  the  portion  of  the  town  of  Wareham  which  the  company  is  authorized 
to  sapply  from  it 

More  recent  analyses  of  the  water  of  Jonathan's  Pond  tend  to  confiim 
the  opinion  expressed  at  that  time  as  to  the  quality  of  the  water  furnished 
by  the  pond.  With  regard  to  the  quantity  of  water  which  this  source  will 
yield,  no  important  additional  data  have  been  supplied  which  would  make 
possible  a  more  accurate  estimate  than  the  one  given  in  the  previous  reply; 
bat,  so  far  as  can  be  judged  from  the  location  of  the  pond  and  the  probable 
area  from  which  water  would  drain  toward  the  pond  if  a  considerable 
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quantity  should  be  drawn  from  it,  it  is  improbable  that  it  would  furnish 
enough  water  for  the  supply  of  the  other  towns  mentioned  in  your 
application. 

The  quantity  of  water  which  Iron  Works  Pond  and  its  tributaries  would 
furnish  would  be  much  more  than  would  be  needed  by  the  town  of  Ware- 
ham,  and  would  be  ample  also  for  the  other  towns  mentioned  in  the 
application. 

The  results  of  a  single  set  of  analyses  of  samples  of  water  collected 
recently  from  Iron  Works  Pond,  Spectacle  Pond  and  the  Agawam  River, 
showed  that  the  water  of  Iron  Works  Pond  at  that  time,  while  having 
considerable  color,  was  of  fairly  good  quality  for  the  purposes  of  a  public 
water  supply ;  the  water  of  the  Agawam  River,  at  the  old  Glen  Pond  dam, 
was  found  to  be  of  about  the  same  quality  as  that  of  Iron  Works  Pond ; 
but  the  water  of  Spectacle  Pond  and  of  the  Agawam  River,  just  below  the 
outlet  of  Halfway  Pond,  was  of  inferior  quality  and  contained  a  consider- 
able quantity  of  suspended  matter,  which  was  found  to  consist  of  micro- 
scopic organisms,  some  of  which  were  of  kinds  which  have  been  known  to 
cause  disagreeable  tastes  and  odors  in  the  water  of  other  ponds  and  reser- 
voirs. Whether  the  quality  of  these  waters  would  differ  materially  at  other 
seasons  of  the  year  from  what  it  was  found  to  be  at  the  time  of  this  exam- 
ination cannot  l)e  predicted  from  the  information  thus  far  available ;  but 
there  appears  to  be  a  shallow  area  near  the  upper  end  of  Iron  Works  Pond, 
where  stumps  are  decaying,  which  may  have  an  unfavorable  influence  upon 
the  quality  of  the  water  of  that  source  in  the  warmer  portion  of  the  year; 
and,  considering  also  the  character  of  the  organisms  found  in  the  water  of 
Halfway  and  Spectacle  ponds  at  the  time  of  this  examination,  the  indi- 
cations are  that  the  water  of  Iron  Works  Pond  may  be  subject  at  times  to 
disagreeable  tastes  and  odors.  To  determine  with  reasonable  accuracy 
what  the  quality  of  the  water  of  this  source  is  likely  to  be,  analyses  of  the 
water  of  Iron  Works  Pond  and  its  various  tributaries  should  be  made  at 
frequent  intervals  for  at  least  a  year. 

A  good  ground  water  would  be  much  more  satisfactory  than  the  water 
of  Iron  Works  Pond,  on  account  of  its  freedom  from  color  and  from  dis- 
agreeable tastes  and  odors ;  and,  so  far  as  can  be  judged  from  the  character 
of  the  surface  of  the  ground  in  the  vicinity  of  Iron  Works  Pond,  the  con- 
ditions appear  to  be  favorable  for  obtaining  water  in  large  quantities  from 
the  ground.  It  is  very  desirable  that,  in  further  investigations  relative  to 
obtaining  a  water  supply  from  this  source,  the  feasibility  of  obtaining  a 
supply  of  good  water  from  the  ground  in  the  vicinity  of  the  pond  shonkl 
be  considered. 

If  further  investigations  should  show  that  water  of  suitable  quality  could 
be  obtained  from  Iron  Works  Pond  or  its  neighborhood,  this  source  would 
probably  be  an  appropriate  source  for  the  town  of  Wareham ;  but  whether 
it  would  be  the  most  appropriate  source  for  the  supply  of  the  other  towns 
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the  Board  cannot  undertake  to  advise  without  a  more  thorough  investi- 
gation than  appears  to  have  thus  far  been  made. 

The  Board  would  advise  that  an  investigation  be  made  to  determine  the 
probable  quality  of  the  water  to  be  obtained  from  Iron  Woiics  Pond,  and 
the  feasibility  of  obtaining  a  sufficient  quantity  of  good  ground  water  from 
its  neighborhood  for  the  supply  of  the  towns  mentioned  in  the  application. 
At  the  same  time,  all  other  available  sources  of  supply  for  these  towns,  or 
for  any  of  them,  should  be  carefully  considered,  and  information  collected 
as  to  the  quality  and  quantity  of  water  that  may  be  obtained  from  such 
sources.  Such  an  investigation  is  necessary  before  it  is  practicable  to 
advise  as  to  the  most  appropriate  source  or  sources  of  supply  for  the  towns 
mentioned  in  the  application. 

The  Board  will  assist  in  any  further  investigations  by  making  analyses 
of  such  samples  of  water  as  may  be  necessary,  and  will,  upon  application, 
give  you  further  advice  in  the  matter  when  you  have  the  results  of  further 
investigations  to  present. 

Watertown.  The  Watertown  Water  Supply  Company  applied 
to  the  feoard,  Nov.  28,  1896,  for  its  advice  with  reference  to  a  plan 
for  filtering  the  water  of  certain  wells  by  means  of  a  **  system  similar 
to  that  DOW  in  use  at  Reading,  Mass.''  The  Board  replied  to  this 
application  as  follows :  — 

Deo.  3,  1897. 

The  State  Board  of  Health  received  from  you,  on  Nov.  28,  1896,  an 
application  for  advice  with  reference  to  filtering  the  water  of  a  system  of 
tubular  wells,  located  about  1,000  feet  east  of  your  present  pumping 
station  and  near  the  northerly  bank  of  Charles  River,  by  means  of  a 
mechanical  filter  plant  similar  to  the  one  now  in  use  at  Reading,  Mass., 
either  with  or  without  the  use  of  alum.  It  is  understood  that  water  from 
these  wells  is  used  for  an  auxiliary  supply  in  the  summer  season  only,  the 
filter  gallery  and  driven  wells  near  the  pumping  station  furnishing  sufiScient 
water  at  other  seasons  of  the  year,  and  that  the  water  is  objectionable 
for  many  domestic  uses,  chiefly  on  account  of  the  presence  of  an  excessive 
amoant  of  iron. 

At  the  time  the  application  was  made,  a  mechanical  filter  had  been  in 
operation  at  Reading  for  a  period  of  about  four  months,  filtering  the  water 
supply   of  that  town,  which  is  drawn   from  a  filter  gallery,  and  which 
resembles  that  drawn  from  the  auxiliary  wells  at  Watertown  in  that  it 
contains  an  excessive  amount  of  iron,  and  several  analyses  of  the  water, 
both  before  and  after  filtration,  had  been  made  by  the  Board.     Just  before 
filtration,  solutions  of  lime  and  alum  were  added  to  the  water,  and  the  ex- 
aminations of  the  efi^uent  showed  that  nearly  all  of  the  iron  was  renaoved 
and  the  appearance  of  the  water  greatly  improved  by  the  process;  but 
it  was   found  that  alum  was  present  in  the  filtered  water,  and  that  the 
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water  was  very  hard,  its  hardness  being  several  times  as  great  as  when 
drawn  from  the  ground.  Under  the  circumstanees,  it  did  not  seem  to  the 
Board  that  the  improvement  effected  was  an  offset  to  the  possible  injury 
to  health  from  the  use  of  so  hard  a  water,  containing  also  a  considerable 
quantity  of  alum.  Moreover,  the  probable  cost  of  constructing  and  oper- 
ating a  filter  plant  of  this  sort  is  large,  considering  that  its  use  would 
probably  be  rendered  unnecessary  when  a  metropolitan  water  supply,  the 
works  for  which  are  already  under  construction,  shall  have  become  avail- 
able, since  both  Watertown  and  Belmont  were  included  in  the  metropolitan 
district. 

Whether  the  water  could  be  freed  from  iron  by  filtration  alone,  without 
the  use  of  a  chemical  as  a  coagulant,  was  not  definitely  known ;  but  previ- 
ous experiments  on  a  small  scale  had  indicated  that  the  iron  could  not  be 
removed  in  this  way,  unless,  perhaps,  by  filtration  at  a  comparatively  slow 
rate,  which  would  probably  be  much  more  expensive  than  filtration  through 
an  ordinary  sand  filter. 

With  a  view  to  learning  whether  it  was  practicable  to  purify  this  water 
by  filtration  through  an  ordinary  sand  filter,  without  the  use  of  chemicals, 
the  Board  has  caused  experiments  to  be  made  at  your  works  by  filtering 
the  water  after  aeration  through  a  bed  of  fine  sand.  The  results  obtained 
indicate  that  practically  all  of  the  iron  can  be  removed  from  this  water  by 
aeration  and  subsequent  filtration  through  sand  at  a  rate  of  about  10,000,- 
000  gallons  per  acre  per  day,  and  possibly  somewhat  greater,  and  that  the 
hardness  of  the  water  is  not  increased  by  the  process. 

It  appears  that  the  soil  in  the  vicinity  of  your  filter  gallery  beneath  a 
surface  layer  of  loam  consists  of  a  coarse  gravel  extending  down  to  the 
bottom  of  the  gallery,  which  is  approximately  15  feet  below  the  level  of 
the  water  in  the  river.     Late  in  the  past  season  a  small  area  of  this  land, 
located  about  100  feet  from  the  gallery,  was  cleared  of  loam,  and  water 
from  the  wells  pumped  upon  the  surface  of  the  gravel,  with  a  view  to  in- 
creasing the  yield  of  the  filter  gallery  by  water  filtering  through  the  grouDd 
from  this  area.     The  results  indicate  that  the  yield  of  the  filter  gallery  may 
be  materially  increased  in  this  way ;  and,  as  there  appears  to  be  coarse  soO 
for  a  considerable  distance  about  the  filter  gallery,  it  seems  probable  that 
its  yield  may  be  increased  sufficiently  to  furnish  all  the  water  required.     It 
is  probable  that,  after  filtering  100  feet  through  the  ground,  the  iron  in 
the  water  will  be  reduced  to  such  a  degree  that  it  will  not  give  serioos 
trouble,  —  at  least  during  the  time  that  seems  likely  to  elapse  before  the 
metropolitan  water  supply  will  be  available. 

The  Board  is,  therefore,  of  the  opinion  that  it  would  be  best  to  increBse 
the  supply  of  water  from  the  filter  gallery  by  turning  water  from  the  mrells 
upon  the  surface  of  the  gravel  in  the  vicinity  of  the  gallery,  rather  than  to 
construct  a  special  plant  for  filtration  purposes,  which  would  probably  be 
needed  for  a  short  time  only. 
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Wellesmsy.  The  committee  on  water  supply  of  the  town  of 
Wellesley  applied  to  the  Board,  Oct.  15,  1896,  submitting  the  re- 
port of  their  engineer  upon  a  proposed  additional  water  supply  for 
the  town,  and  requesting  the  advice  of  the  Board  thereon.  The 
Board  replied  to  this  application  as  follows :  — 

Feb.  4,  1897. 

The  State  Board  of  Health  received  from  you,  on  October  15,  an  appli- 
cation for  advice  with  reference  to  a  proposed  additional  water  supply  for 
Wellesley,  in  which  you  stated  that,  in  accordance  with  the  recommenda- 
tions contained  in  a  previous  reply  of  this  Board,  you  had  employed  an 
engineer  to  make  investigations  relative  to  an  additional  water  supply. 
Subsequently,  on  January  18,  you  submitted  a  report  of  Mr.  Desmond 
FitzGerald,  C.E.,  containing  an  account  of  the  investigations,  with  his 
recommendations  as  to  increasing  the  water  supply  of  the  town  of 
Wellesley,  and  requesting  the  advice  of  the  Board  thereon. 

Several  sources  of  supply  are  considered  in  the  report,  and  it  is  recom- 
mended that  the  use  of  the  present  sources  be  continued,  and  that  they  be 
supplemented  by  water  collected  from  the  ground  in  the  valley  of  Rose- 
mary Brook,  in  the  Burnett  Meadow,  so  called,  between  Cedar  Street  and 
Longfellow's  Pond,  by  means  of  tubular  wells  connected  with  a  suctSon 
main  laid  from  the  present  pumping  station.  Since  it  is  thought  that  the 
quantity  of  water  obtainable  in  this  way  will  be  limited,  two  methods  of 
obtaining  a  further  supply  are  proposed,  one  by  charging  the  ground  un- 
derlying the  meadow  in  which  the  wells  are  located  with  water  from  the 
brook,  and  another  by  constracting  artificial  filter  beds  to  filter  the  water 
of  Rosemary  Brook  as  it  flows  from  Longfellow's  Pond.  It  is  recom- 
mended that  an  experiment  be  made  to  see  whether  satisfactory  results 
can  be  obtained  by  the  first  method,  and,  if  these  are  not  satisfactory,  that 
the  second  be  adopted.  It  is  also  recommended  that  a  covered  distributing 
reservoir  be  constructed  on  Maugus  Hill,  and  that  the  present  open  reser- 
voir be  kept  for  use  in  case  of  emergency. 

The  Board  has  carefully  considered  the  proposed  plan,  and  has  caused 
an  examination  of  the  territory  to  be  made  by  its  engineer  and  samples  of 
water  from  test  wells  in  the  Burnett  Meadow  to  be  analyzed. 

The  quality  of  the  water  of  these  wells,  though  affected  to  some  extent 
by  the  presence  of  several  houses  in  the  valley  of  the  brook,  is,  in  its 
present  state,  excellent  for  the  purposes  of  a  public  water  supply,  and 
showed  no  deterioration  during  a  pumping  test  made  by  connecting  several 
of  the  wells  together  and  pumping  from  them  with  a  steam  pump  for  a 
period  of  about  one  week. 

From  the  tests  made  by  your  engineer,  as  described  in  his  report,  it 
appears  that  the  soil  in  the  valley  of  Rosemary  Brook  from  the  pumping 
station  to  a  point  about  700  feet  west  of  Cedar  Street  is  largely  composed 
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of  fine  material,  but  that  beyond  this  point  strata  of  gravel  were  reached 
by  the  test  wells  from  which  water  could  be  pumped  with  considerable 
freedom,  as  shown  by  the  pumping  test  referred  to,  during  which  the  yield 
of  the  wells  averaged  about  300,000  gallons  per  day.  It  is  possible  that 
the  yield  would  have  been  larger  had  some  of  the  wells  south  of  the 
"Worcester  turnpike  been  connected  with  the  pump.  While  this  quantity 
of  water,  if  it  could  be  obtained  continuously,  would  be  sufficient,  in  con- 
nection with  the  present  sources,  to  supply  the  town  until  the  consumption 
of  water  shall  have  become  double  what  it  is  at  present,  it  is  probable  that 
the  yield  of  this  source  will  at  times  fall  considerably  below  300,000  gal- 
lons per  day ;  so  that,  while  the  indications  are  that  a  material  addition  to 
your  present  supply  can  be  obtained  from  the  wells  in  this  locality,  a 
further  additional  supply  is  likely  to  be  necessary  within  a  very  few  years. 

It  is  very  desirable,  in  providing  an  additional  supply  of  water,  that  a 
source  be  selected  that  is  capable,  not  only  of  meeting  the  immediate  needs 
of  the  town,  but  of  being  developed  so  as  to  furnish  a  supply  for  a  con- 
siderable time  in  the  future  at  a  reasonable  cost.  As  already  indicated, 
two  ways  are  suggested  by  your  engineer  for  obtaining  a  further  additional 
supply  when  the  needs  of  the  town  may  make  it  necessary,  one  by  turning 
the  water  from  the  brook  upon  the  ground  in  the  vicinity  of  the  wells,  to 
assist  in  saturating  the  ground,  and  the  other  by  filtering  the  water  through 
prepared  beds  of  sand,  as  is  done  at  Lawrence  in  this  State. 

With  regard  to  the  first  method,  —  the  saturation  of  the  ground  by  turn- 
ing brook  water  upon  it  after  the  removal  of  the  surface  soil,  —  it  will  be 
necessary  to  find  a  place  where  the  underlying  sand  is  sufficiently  per- 
meable ;  and,  owing  to  the  variable  stratification,  it  is  not  feasible  to  tell 
whether  a  material  increase  in  the  supply  could  be  obtained  in  this  way ; 
but  if  satisfactory  results  could  be  obtained  and  the  quality  of  the  water 
shown  to  be  good,  it  would  be  a  suitable  method  of  increasing  the  supply. 

With  regard  to  the  second  method,  —  that  of  filtering  the  water  through 
prepared  beds  of  sand,  —  there  is  no  doubt  that  a  safe  water  for  drinking 
could  be  obtained  from  filters  properly  designed  and  constructed,  and 
operated  with  care.  In  either  case,  it  would  be  necessary  that  the  water- 
shed of  the  brook  be  subjected  to  careful  inspection,  to  prevent  its  pollu- 
tion by  sewage,  so  far  as  possible ;  and,  considering  the  nearness  of  the 
present  sources  to  the  brook,  the  purity  of  its  water  should  be  carefully 
guarded  in  any  case. 

From  the  investigations  thus  far  made,  the  Board  is  of  the  opinion  tli&t 
it  is  desirable  to  continue  the  use  of  the  present  well  and  filter  gallery, 
taking  care  that  brook  water  is  not  allowed  to  enter  them  without  purifica- 
tion by  filtration  through  the  ground,  and  to  increase  the  supply  by  taktn^ 
water  from  the  ground  in  the  valley  of  Rosemary  Brook  in  the  vicinity  of 
the  test  wells,  as  proposed.  As  already  stated,  the  present  indications 
arc  that,  with  the  increase  of  population  and  in  the  use  of  water,   this 
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source  may  become  itiadequate  within  a  very  few  years ;  and,  unless  in  the 
construction  of  permanent  works  the  indications  shall  be  much  more 
favorable  than  at  present  for  a  large  yield  of  water,  it  is  desirable  that 
you  continue  your  investigations  as  to  further  supplementing  the  supply 
when  it  shall  become  necessary  by  saturating  the  ground  about  the  wells 
with  brook  water,  as  suggested  in  the  report  of  your  engineer. 

In  the  previous  reply  of  the  Board  it  was  suggested  that,  judging  from 
surface  indications,  favorable  conditions  for  obtaining  water  in  consider- 
able quantity  from  the  ground  were  found  near  the  upper  end  of  Long- 
fellow's Pond,  but  the  tests  recently  made  do  not  appear  to  have  been 
carried  to  this  territory.  In  view  of  the  nearness  of  this  locality  to  the 
proposed  wells  in  the  Burnett  Meadow  and  the  apparently  favorable  con- 
ditions that  exist  here  for  obtaining  water  from  the  ground,  the  Board 
would  again  advise  that  tests  be  made  here  to  determine  whether  it  is 
feasible  to  obtain  a  further  additional  supply  by  extending  the  proposed 
collecting  system  in  this  vicinity. 

The  Board  would  also  advise  that  you  make  provision  for  delivering  the 
water  to  consumers  without  exposure  to  light.  Experience  has  shown  that 
a  ground  water  rapidly  deteriorates  when  exposed  to  light  in  an  open 
reservoir,  such  as  the  one  now  in  use  at  Wellesley ;  but  all  trouble  from 
this  cause  will  be  avoided  by  keeping  the  water  from  exposure  to  light 
from  the  time  it  is  drawn  from  the  ground  until  it  reaches  the  consumer. 

The  Board  will,  upon  application,  assist  you  in  any  further  investiga- 
tions that  you  may  wish  to  make,  and  advise  you  again  with  reference  to 
your  future  water  supply  when  you  have  the  results  of  additional  investi- 
gations to  present. 

Weston.  An  application  was  received,  Aug.  30,  1897,  from 
Charles  W.  Hubbard  of  Weston,  for  advice  as  to  a  proposed  water 
supply  for  several  bouses  in  the  south-east  part  of  Weston,  certain 
places  being  indicated  in  the  application  as  appropriate  sources  of 
supply.     The  Board  replied  to  this  application  as  follows :  — 

Oct.  8, 1897. 

The  attention  of  the  Board  has  been  directed  to  three  possible  sources 
of  supply,  all  of  which  are  in  the  vicinity  of  a  small  tributary  of  Charles 
River,  which  flows  into  that  stream  from  the  north-west  at  a  point  about 
one-third  of  a  mile  north-east  of  the  Wellesley  Farms  railroad  station. 

The  first  source  is  a  spring  near  the  upper  end  of  the  brook,  near  which 
it  is  proposed  to  locate  a  collecting  well.  It  is  expected  that  this  well 
could  be  fed  by  water  filtering  from  a  small  pond,  to  be  formed  by  con- 
structing a  dam  across  the  brook  a  short  distance  below  the  well ;  and  it 
18  proposed  to  keep  up  the  level  of  the  pond  by  diverting  into  it  water  from 
a  small  pond  about  500  feet  north-west  of  the  proposed  well. 
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The  second  source  suggested  for  consideration  is  a  well  on  tiie  south- 
westerly side  of  the  brook,  about  2,000  feet  farther  down  the  stream  than 
the  first-mentioned  source,  following  the  course  of  the  brook,  and  just  above 
a  highway. 

Finally,  you  suggest  a  ground-water  supply  from  the  vicinity  of  Charles 
River,  near  the  mouth  of  the  brook. 

The  Board  has  carefully  considered  your  application,  and  has  caused 
the  territory  to  be  examined  by  its  engineer  and  samples  of  the  water 
from  the  sources  mentioned  to  be  analyzed.  An  analysis  of  the  water  of 
the  spring  near  the  upper  end  of  the  brook,  where  it  is  proposed  to  locate 
the  first-mentioned  well,  indicates  that  the  ground  water  at  this  place  is 
soft,  and  otherwise  of  good  quality  for  the  purposes  of  a  domestic  water 
supply ;  but  the  water-shed  of  the  brook  in  the  vicinity  of  this  well  is  so 
small  that  the  quantity  of  water  which  a  well  in  this  locality  would  furnish 
is  likely  to  be  entirely  inadequate  for  the  needs  of  the  population  which  it 
is  intended  to  supply.  By  constructing  a  reservoir  below  this  well,  it  is 
possible  that  the  quantity  of  water  that  would  enter  the  well  might  be 
somewhat  increased  by  the  filtration  of  water  through  the  ground  from  the 
pond ;  but,  judging  from  the  appearance  of  the  surface  of  the  ground  in 
the  vicinity,  the  soil  is  of  such  a  character  that  it  is  not  probable  that  any 
considerable  quantity  of  water  would  filter  through  the  ground  from  the 
pond  into  the  well.  The  quantity  of  water  entering  the  pond  could  be 
somewhat  more  than  doubled  by  drawing  water  from  the  pond  600  feet 
north-west  of  the  spring ;  but  drawing  water  from  this  source  into  the  pro- 
posed pond  near  the  well  would  not  materially  increase  the  supply  to  be 
obtained  from  the  ground  in  the  vicinity,  unless  the  material  is  more  porous 
than  the  appearance  of  the  surface  would  indicate.  A  much  larger  supply 
could  be  obtained  from  these  sources  if  the  waters  of  the  brook  and  pond 
could  be  taken  directly,  in  connection  with  the  water  of  the  well ;  but  these 
sources,  taken  together,  would  not  probably  furnish  a  sufficient  supply  at 
all  seasons  of  the  year ;  and,  moreover,  an  analysis  of  the  water  of  the 
pond  500  feet  north-west  of  the  spring  shows  that  it  contains  so  large  an 
amount  of  organic  matter  that  it  would  be  a  very  unsatisfactory  source  of 
domestic  water  supply. 

The  second  source  referred  to  is  a  well  close  to  the  brook  at  a  place 
farther  down  stream,  where  the  water-shed  of  the  brook  is  much  larger ; 
but  an  examination  of  the  water  of  the  well  shows  that  it  is  of  poor  quality 
for  domestic  uses,  and  it  is  not  probable  that  a  sufficient  quantity  of  water 
could  be  obtained  from  this  source  for  the  supply  of  the  population  at  all 
times.  A  much  lai^er  quantity  of  water  could  be  obtained  by  using  water 
taken  directly  from  the  brook  in  connection  with  water  from  the  well ;  bat 
the  brook  at  this  place  might  not  be  a  safe  source  from  which  to  take  water 
directly  for  domestic  uses. 

The  conditions  in  the  vicinity  of  Charles  River,  near  the  mouth  of  the 
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brook,  are  favorable  to  obtaining  water  freely  from  the  ground  in  the 
vicinity  of  the  place  indicated  upon  the  plan  submitted,  and  there  is  reason 
to  expect  that  water  obtained  in  this  way  would  be  of  good  quality.  The 
well  or  other  works  for  collecting  ground  water  in  this  region  should,  how- 
ever, be  located  at,  a  sufficient  distance  from  the  river  to  avoid  danger  of 
any  imperfectly  filtered  water  from  the  river  entering  the  source  of  supply. 
The  Board  would,  therefore,  advise  that  you  make  a  further  examina- 
tion to  determine  the  feasibility  of  securing  an  ample  supply  of  good  water 
in  the  vicinity  of  Charles  River,  at  the  place  suggested  by  you  in  your 
application. 

The  Board  would  also  call  attention  in  this  connection  to  the  plans  for 

a  general  system  of  water  supply  for  the  city  of  Boston  and  other  munici- 

palities  included  within  the  metropolitan  district,  which  includes,  as  a  part 

of  the  system,  a  large  distributing  reservoir  to  be  constructed  near  Doublet 

Hill,  so  called,  in  Weston,  not  far  north  of  the  district  in  which  the  houses 

which  you  propose  to  supply  are  located.     From  present  indications,  this 

resei-voir  may  be  constructed  within  a  few  years ;  and,  while  it  will  not  be 

at  a  sufficient  elevation  to  deliver  water  to  your  present  stand-pipe  without 

pumping,  it  will,  nevertheless,  be  at  such  an  elevation  that  the  cost  of 

pumping  the  water  of  this  reservoir  into  your  present  works  would  be 

small  compared  with  the  cost  of  pumping  from  the  well  near  Charles 

River,  and   under  the  terms  of  the  metropolitan  water  supply  act  an 

arrangement  could  probably  be  made  to  obtain  water  from  these  works. 

Under  the  circumstances,  it  may  be  desirable  to  provide  temporary  works, 

so  far  as  practicable,  with  a  view  to  obtaining  a  supply  in  the  future  from 

the  works  of  the  metropolitan  district  when  this  reservoir  shall  have  been 

completed,  and  effect  a  saving  in  cost  over  the  construction  at  the  present 

time  of  works  designed  to  be  more  permanent. 

Sewerage  and  Sewage  Disposal. 

The  following  is  the  substance  of  the  action  of  the  Board  during 
1897  in  reply  to  applications  for  advice  relative  to  systems  of  sewer- 
age and  sewage  disposal :  — 

Abengton.  An  application  was  received,  Aug.  13,  1897,  from 
the  board  of  health  of  Abington,  for  the  advice  of  the  Board  relative 
to  the  disposal  of  the  surface-water  drainage  from  the  vicinity  of  the 
fifiietory  of  M.  N.  Arnold  &  Co.,  in  that  town.  The  Board  replied  to 
this  application  as  follows  :  — 

Sbpt.  10, 1897. 

The  State  Board  of  Health  received  from  yon,  on  Angnst  13,  an  appli- 
cation for  advice  with  reference  to  the  disposal  of  surface-water  drainage 
from  the  vicinity  of  the  factory  of  M.  N.  Arnold  &  Co.,  on  Wales  Street 


56  STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 

(formerly  Cross  Street),  in  the  village  of  North  AbingtOD,  and  has  caused 
an  examination  of  this  locality  to  be  made  by  its  engineer. 

It  appears  that  the  proposed  drain  will  receive  the  drainage  of  a  limited 
area  in  the  immediate  vicinity  of  the  factory,  and  that  there  are  no  other 
buildings  at  present  located  upon  this  area.  It  is  understood,  also,  that 
no  water  from  any  other  source  is  to  be  discharged  into  the  proposed  drain 
than  that  which  naturally  enters  the  depression  in  which  the  spur  track 
from  the  New  York,  New  Haven  &  Hartford  Railroad  is  laid  at  the  fac- 
tory. The  proposed  drain  will  discharge  into  one  of  the  feeders  of  the 
Whitman  water  supply,  which  is  taken  from  the  stream  at  a  point  a  little 
less  than  four  miles  below  the  proposed  point  of  discharge  of  the  drain, 
and  for  this  reason  it  is  necessary  that  all  sewage  or  other  matter  which 
would  tend  to  pollute  the  water  supply  of  Whitman  shall  be  kept  out  of 
the  drain. 

The  only  source  from  which  it  might  be  possible  for  sewage  to  find  its 
way  to  the  drain  at  the  present  time  appears  to  be  the  vault  used  by  the 
factory  operatives ;  and,  from  information  furnished  as  to  the  construction 
of  the  vault  and  the  frequency  with  which  it  is  cleaned,  there  does  not 
seem  to  be  any  danger  of  the  pollution  of  the  drain  from  this  source,  pro- 
viding that  care  is  exercised  in  removing  the  contents  of  the  vault,  that 
none  of  it  is  allowed  to  remain  on  the  surface  of  the  ground  in  the  vicinity. 

It  is  understood  that  a  change  is  to  be  made  in  the  present  vaults  in  the 
near  future,  in  order  that  carts  may  be  driven  under  them  to  receive  tiieir 
contents.  In  this  case  there  might  be  danger  that,  if  there  was  any  leak- 
age from  the  vaults,  it  would  find  its  way  into  the  proposed  drain,  but  the 
vaults  can  be  so  constructed  that  it  will  be  feasible  to  drain  the  area 
beneath  them  into  the  present  sink-water  drain,  which  passes  in  a  south- 
easterly direction  from  the  factory  and  discharges  in  another  water-shed ; 
and,  if  provision  is  made  for  removing  any  leakage  that  may  occur  in  this 
way,  the  danger  of  the  proposed  drain  being  polluted  from  the  vaults  would 
be  removed. 

The  drainage  from  the  territory  about  the  factory  under  present  condi- 
tions finds  its  way  naturally,  either  directly  or  indirectly,  into  the  brook 
into  which  it  is  proposed  to  discharge  the  drain ;  and  the  Board  is  of  the 
opinion  that  the  disposal  of  the  drainage  in  this  manner  is  permissil^e, 
provided  that  due  precautions  are  taken  to  prevent  any  danger  of  sewage 
entering  the  drain  from  the  present  vaults,  or  from  any  vaults  which  may  be 
built  in  the  future  in  the  vicinity  of  the  factory  or  along  the  course  of  the 
drain. 

Daxters.  The  advice  of  the  State  Board  of  Health  to  the  board 
of  health  of  Danvers  in  regard  to  the  disposal  of  the  sewage  of  cer- 
tain morocco  factories  in  that  town  is  presented  in  the  report  of  the 
Board  to  the  Legislature,  dated  Jan.  11,  1897,  page  50.     On  Jaly 
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17,  1897,  the  board  of  health  of  Dan  vers  again  applied  to  the  State 
Board  of  Health,  requesting  its  advice  with  reference  to  the  disposal 
of  the  sewage  of  these  factories  by  means  of  settling  tanks.  The 
Board  replied  to  this  application  as  follows :  — 

Auo.  7, 1897. 

The  State  Board  of  Health  received  from  you,  on  July  17,  1897,  an 
application  for  advice  with  reference  to  the  construction  and  operation  of 
settling  tanks  for  the  removal  of  suspended  matters  from  the  sewage  of  the 
tannery  of  Messrs.  Bernard,  Friedman  &  Co.,  in  Danvers. 

Accompanying  the  application  were  plans  showing  four  settling  tanks, 
which  you  state  will  have  an  aggregate  capacity  of  73,852  gallons,  equal  to 
the  volume  of  sewage  dischaiged  from  the  tannery  in  about  three  and  one- 
half  hours,  and  showing  also  the  proposed  location  of  these  tanks.  You 
also  state  that  you  have  the  assurance  of  the  proprietors  of  the  tannery 
that  they  will  construct  tanks  suitable  and  satisfactory  to  your  board,  that 
they  will  pump  the  sewage  to  the  tanks,  and  take  care  of  all  of  the  sludge 
which  may  be  collected. 

The  Board  has  carefully  examined  the  proposed  plans,  and  concludes 
that  the  tanks  are  of  sufficient  size  to  provide  for  the  removal  of  all  of  the 
organic  matter  that  it  is  practicable  to  remove  from  the  sewage  by  means 
of  settling  tanks  alone.  The  plans  provide  for  operating  the  tanks  sepa- 
rately or  together,  but  in  order  to  secure  the  best  result  it  will  be  necessary 
to  operate  the  tanks  separately ;  that  is,  after  a  tank  is  filled,  the  sewage 
should  be  diverted  from  it  and  it  should  be  allowed  to  stand  undisturbed 
for  as  long  a  time  as  is  practicable.  If  the  flow  of  sewage  is  no  greater 
than  is  anticipated,  each  tank  may  be  allowed  to  remain  undisturbed  for 
a  period  of  two  hours  and  possibly  more,  depending  upon  the  length  of 
time  required  to  draw  off  the  supernatant  liquid. 

By  the  plans  submitted,  it  is  proposed  to  draw  off  the  supeniatant  liquid 
from  each  tank  through  a  pipe  in  the  side  of  the  tank,  and  there  appears 
to  be  no  means  of  di'awing  from  any  other  level  than  the  one  at  which  this 
pipe  is  placed.  If  the  sludge  in  the  tank  should  be  allowed  to  rise  above 
the  level  of  the  bottom  of  this  pipe,  some  of  it  would  be  drawn  off  with  the 
liquid ;  and,  even  with  the  surface  of  the  sludge  slightly  below  the  bottom 
of  the  pipe,  there  is  danger  that  some  of  it  might  be  drawn  out  by  the  cur- 
rent created  by  the  outflowing  liquid,  and  some  means  of  preventing  this 
danger  of  drawing  off  sludge  with  the  supernatant  liquid  should  be 
provided. 

It  seems  probable  that,  if  the  tanks  are  constructed  of  the  size  proposed 
and  operated  with  such  care  as  to  remove  all  sludge  that  it  is  practicable 
to  remove  by  sedimentation,  about  half  of  the  total  organic  matters  can  be 
removed  from  the  sewage  in  this  way,  and  this  would  include  by  far  the 
larger  portion  of  those  matters  which  cause  trouble  by  settling  to  the 


48  STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 

quantity  should  be  drawn  from  it,  it  is  improbable  that  it  would  furnish 
enough  water  for  the  supply  of  the  other  towns  mentioned  in  your 
application. 

The  quantity  of  water  which  Iron  Works  Pond  and  its  tributaries  would 
furnish  would  be  much  more  than  would  be  needed  by  the  town  of  Ware- 
ham,  and  would  be  ample  also  for  the  other  towns  mentioned  in  the 
application. 

The  results  of  a  single  set  of  analyses  of  samples  of  water  collected 
recently  from  Iron  Works  Pond,  Spectacle  Pond  and  the  Agawam  River, 
showed  that  the  water  of  Iron  Works  Pond  at  that  time,  while  having 
considerable  color,  was  of  fairly  good  quality  for  the  purposes  of  a  public 
water  supply ;  the  water  of  the  Agawam  River,  at  the  old  Glen  Pond  dam, 
was  found  to  be  of  about  the  same  quality  as  that  of  Iron  Works  Pond ; 
but  the  water  of  Spectacle  Pond  and  of  the  Agawam  River,  just  below  the 
outlet  of  Halfway  Pond,  was  of  inferior  quality  and  contained  a  consider- 
able quantity  of  suspended  matter,  which  was  found  to  consist  of  micro- 
scopic oi^anisms,  some  of  which  were  of  kinds  which  have  been  known  to 
cause  disagreeable  tastes  and  odors  in  the  water  of  other  ponds  and  reser- 
voirs. Whether  the  quality  of  these  waters  would  differ  materially  at  other 
seasons  of  the  year  from  what  it  was  found  to  be  at  the  time  of  this  exam- 
ination cannot  be  predicted  from  the  information  thus  far  available ;  but 
there  appears  to  be  a  shallow  area  near  the  upper  end  of  Iron  Works  Pond, 
where  stumps  are  decaying,  which  may  have  an  unfavorable  influence  upon 
the  quality  of  the  water  of  that  source  in  the  warmer  portion  of  the  year; 
and,  considering  also  the  character  of  the  organisms  found  in  the  water  of 
Halfway  and  Spectacle  ponds  at  the  time  of  this  examination,  the  indi- 
cations are  that  the  water  of  Iron  Works  Pond  may  be  subject  at  times  to 
disagreeable  tastes  and  odors.  To  determine  with  reasonable  accuracy 
what  the  quality  of  the  water  of  this  source  is  likely  to  be,  analyses  of  the 
water  of  Iron  Works  Pond  and  its  various  tributaries  should  be  made  at 
frequent  intervals  for  at  least  a  year. 

A  good  ground  water  would  be  much  more  satisfactory  than  the  water 
of  Iron  Works  Pond,  on  account  of  its  freedom  from  color  and  from  dis- 
agreeable tastes  and  odors ;  and,  so  far  as  can  be  judged  from  the  character 
of  the  surface  of  the  ground  in  the  vicinity  of  Iron  Works  Pond,  the  con- 
ditions appear  to  be  favorable  for  obtaining  water  in  large  quantities  from 
the  ground.  It  is  very  desirable  that,  in  further  investigations  relative  to 
obtaining  a  water  supply  from  this  source,  the  feasibility  of  obtaining  a 
supply  of  good  water  from  the  ground  in  the  vicinity  of  the  pond  should 
be  considered. 

If  further  investigations  should  show  that  water  of  suitable  quality  could 
be  obtained  from  Iron  Works  Pond  or  its  neighborhood,  this  source  would 
probably  be  an  appropriate  source  for  the  town  of  Wareham ;  but  whether 
it  would  be  the  most  appropriate  source  for  the  supply  of  the  other  towns 
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the  Board  cannot  undertake  to  advise  without  a  more  thorough  investi- 
gatioD  than  appears  to  have  thus  far  been  made. 

The  Board  would  advise  that  an  investigation  be  made  to  determine  the 
probable  quality  of  the  water  to  be  obtained  from  Iron  Worics  Pond,  and 
the  feasibility  of  obtaining  a  sufficient  quantity  of  good  ground  water  from 
its  neighborhood  for  the  supply  of  the  towns  mentioned  in  the  application. 
At  the  same  time,  all  other  available  sources  of  supply  for  these  towns,  or 
for  any  of  them,  should  be  carefully  considered,  and  information  collected 
as  to  the  quality  and  quantity  of  water  that  may  be  obtained  from  such 
sources.  Such  an  investigation  is  necessary  before  it  is  practicable  to 
advise  as  to  the  most  appropriate  source  or  sources  of  supply  for  the  towns 
mentioned  in  the  application. 

The  Board  will  assist  in  any  further  investigations  by  making  analyses 
of  such  samples  of  water  as  may  be  necessary,  and  will,  upon  application, 
give  you  further  advice  in  the  matter  when  you  have  the  results  of  further 
investigations  to  present. 

Watertown.  The  Watertown  Water  Supply  Company  applied 
to  the  Board,  Nov.  28,  1896,  for  its  advice  with  reference  to  a  plan 
for  filtering  the  water  of  certain  wells  by  means  of  a  **  system  similar 
to  that  now  in  use  at  Beading,  Mass."  The  Board  replied  to  this 
application  as  follows :  — 

Deo.  3,  1897. 

The  State  Board  of  Health  received  from  you,  on  Nov.  28,  1896,  an 
application  for  advice  with  reference  to  filtering  the  water  of  a  system  of 
tabular  wells,  located  about  1,000  feet  east  of  your  present  pumping 
station  and  near  the  northerly  bank  of  Charles  River,  by  means  of  a 
mechanical  filter  plant  similar  to  the  one  now  in  use  at  Reading,  Mass., 
either  with  or  without  the  use  of  alum.  It  is  understood  that  water  from 
these  wells  is  used  for  an  auxiliary  supply  in  the  summer  season  only,  the 
filter  gallery  and  driven  wells  near  the  pumping  station  furnishing  sufficient 
water  at  other  seasons  of  the  year,  and  that  the  water  is  objectionable 
for  many  domestic  uses,  chiefly  on  account  of  the  presence  of  an  excessive 
amount  of  iron. 

At  the  time  the  application  was  made,  a  mechanical  filter  had  been  in 
operation  at  Reading  for  a  period  of  about  four  months,  filtering  the  water 
supply  of  that  town,  which  is  drawn  from  a  filter  gallery,  and  which 
resembles  that  drawn  from  the  auxiliary  wells  at  Watertown  in  that  it 
contains  an  excessive  amount  of  iron,  and  several  analyses  of  the  water, 
both  before  and  after  filtration,  had  been  made  by  the  Board.  Just  before 
filtration,  solutions  of  lime  and  alum  were  added  to  the  water,  and  the  ex- 
aminations of  the  effluent  showed  that  nearly  all  of  the  iron  was  removed 
and  the  appearance  of  the  water  greatly  improved  by  the  process;  but 
it  was   found  that  alum  was  present  in  the  filtered  water,  and  that  the 
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day  cannot  be  made  to  pass  through  a  bed  of  coke  of  the  area  and  depth 
proposed  for  this  filter,  if  the  pieces  of  coke  are  fine  enough  to  enable  the 
bed  to  remove  any  considerable  portion  of  the  organic  matter  from  the 
sewage. 

Experiments  upon  the  filtration  of  sewage  through  a  layer  of  sand  12 
inches  in  depth,  a  considerable  quantity  of  organic  matter  having  first  been 
removed  from  the  sewage  by  straining  through  a  layer  of  coke  15  inches 
in  depth,  show  that,  at  the  rate  of  filtration  which  you  propose  for  the 
filter  at  Danvers,  the  sand  very  quickly  becomes  clogged ;  and,  while  the 
sewage  can  be  made  to  pass  through  for  a  time  by  very  frequent  disturb- 
ance of  the  sand,  the  filter  will  soon  become  clogged  to  such  a  degree  by 
the  storage  of  organic  matter  from  the  sewage  that  it  will  be  necessary  to 
remove  the  sand  entirely  and  replace  it  with  clean  sand  to  keep  the  filter 
in  operation.  Such  an  amount  of  sewage  as  can  be  made  to  pass  through 
the  first  sand  filter  will  probably  pass  through  the  second  sand  filter  for  a 
considerable  time  without  trouble ;  but  our  experiments  indicate  that  the 
resulting  effluent  may  still  contain  a  large  amount  of  unoxidized  organic 
matter. 

As  a  result  of  its  investigations,  the  Board  concludes  that  it  is  entirely 
impracticable  to  attempt  to  purify  the  sewage  of  the  Danvers  Lunatic 
Hospital  by  means  of  the  filter  proposed  in  your  application. 

In  accordance  with  advice  contained  in  a  previous  reply  of  the  Board, 
you  have  caused  investigations  to  be  made  to  determine  the  feasibility  of 
disposing  of  the  sewage  of  the  Danvers  Lunatic  Hospital  upon  an  area  of 
about  four  acres  of  land  now  owned  by  the  hospital  in  the  vicinity  of  the 
Ipswich  River ;  and  you  submit  plans  and  a  report  by  J.  J.  Van  Valkcn- 
burgh,  civil  engineer,  upon  the  feasibility  of  preparing  a  filtration  area  at 
this  place,  and  its  probable  cost. 

This  land  appears  to  be  the  most  favorable  of  any  in  the  vicinity  of  the 
hospital  for  sewage-disposal  purposes.  The  investigations  of  your  engi- 
neer show  that  the  material  varies  greatly  in  different  portions  of  the  area, 
a  portion  of  it  being  of  excellent  quality  for  filtration  purposes,  while  other 
portions  are  somewhat  finer  than  is  desirable.  There  appears  also  to  be 
a  stratum  of  clay  beneath  a  portion  of  the  area. 

The  investigations  of  your  engineer  show  that  it  is  feasible  to  prepare 
at  this  place  filter  beds  having  an  area  of  2.2  acres,  which  will  consist  of 
excellent  soil  for  filtration  purposes,  and  an  area  of  about  1.1  acres  of  l^>s 
satisfactory  soil,  but  of  a  quality  which  can  be  used  for  the  purpose  with. 
suitable  underdrainage. 

The  plans  also  provide  for  a  flush  tank  to  be  located  on  Ihe  main  line 
of  sewer  between  the  hospital  and  the  filtration  area,  and  designed  to  dis- 
charge its  contents  intermittently  to  secure  an  equal  distribution  of  sewage 
upon  the  filter  beds. 

The  Board  has  caused  examinations  of  the  soil  of  the  proposed  filtaratioii 


No.  34.]        ADVICE  TO  CITIES  AND  TOWNS.  61 

area  to  be  made,  and,  having  carefully  considered  the  proposed  plans,  con- 
clades  that  this  plan,  if  properly  carried  out,  will  provide  satisfactorily  for 
the  disposal  of  the  sewage  of  the  institution,  and  is  the  best  plan  that  it 
appears  to  be  feasible  to  adopt.  It  is  suggested  that  the  proposed  filtra- 
tion area  might  be  divided  into  a  larger  number  of  beds  and  the  flush 
tank  made  somewhat  smaller,  effecting  thereby  a  reduction  in  the  cost. 

Haverhill.  An  application  was  received,  Nov.  27,  1897,  from 
the  mayor  of  Haverhill,  for  the  advice  of  the  Board  with  reference 
to  a  proposed  system  of  sewerage  and  sewage  disposal  for  a  district 
in  the  south-east  part  of  the  city  known  as  Riverside.  The  Board 
replied  to  this  application  as  follows :  — 

Jan.  7,  1898. 

The  State  Board  of  Health  received  from  you,  on  November  27,  an 
application  for  advice  with  reference  to  a  proposed  system  of  sewerage  and 
sewage  disposal  for  that  portion  of  the  city  known  as  Riverside,  and  with 
reference  to  constructing  a  proposed  overflo'^  sewer,  to  avoid  overtaxing 
the  capacity  of  the  Prinux)se  Street  sewer  at  times  of  heavy  storms  by 
discharging  a  portion  of  the  mingled  sewage  and  storm  water  into  Little 
River. 

The  application  was  accompanied  by  plans  of  the  system  of  sewerage  at 
Riverside  and  of  the  proposed  overflow  from  the  Primrose  Street  sewer 
into  Little  River. 

The  Board  has  caused  the  localities  to  be  examined  by  its  engineer,  and 
has  carefully  considered  the  proposed  plans.  The  plan  for  the  sewerage 
of  the  village  of  Riverside  provides  for  the  collection  of  both  sewage  and 
storm  water  into  three  sewers,  which  are  to  discharge  at  Adams  Sti*eet, 
Munroe  Street  and  Polk  Street.  The  main  sewer  in  Adams  Street  and  its 
outlet  have  already  been  constructed,  and  the  sewage  is  discharged  in  this 
case  at  the  edge  of  the  river  bank,  above  the  level  of  low  water,  and  it  is 
understood  that  the  other  outlets  are  to  be  similarly  located. 

The  proposed  method  of  disposal  of  the  sewage  by  discharging  it  into 
the  Merrimack  River  is  the  best  that  it  is  practicable  to  adopt;  but  the 
Board  is  informed  that  the  river  bank  in  this  region  is  likely  to  be  used  to 
a  great  extent  in  the  future  as  a  park  and  place  of  resort  in  the  simmier 
season,  and  it  is  essential,  in  order  to  avoid  a  nuisance  along  the  river 
bank,  that  at  least  the  ordinary  flow  of  sewage  be  conveyed  a  sufficient 
distance  from  the  bank  to  prevent  floating  matters  from  returning  and  col- 
lecting at  the  shore,  and  to  prevent,  so  far  as  possible,  trouble  from  odors 
in  the  vicinity  of  the  outlets.  The  present  sewer  outlet  at  Adams  Street 
is  objectionable  in  these  respects.  It  has  been  found  practicable,  in  other 
places  where  the  conditions  are  similar,  to  discharge  the  mingled  sewage 
and  storm  water,  at  times  of  heavy  storms,  near  the  shore,  and  to  provide 
a  pipe  of  sufficient  capacity  to  convey  the  ordinary  flow  of  the  sewer  to  a 
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point  of  discharge  well  out  into  the  stream,  from  which  sewage  is  not  likely  to 
return  to  the  shore  unless  after  thorough  dilution,  and  the  Board  would  advise 
that  some  such  method  be  adopted  in  the  case  of  the  sewers  at  Riverside. 

The  proposed  overflow  from  the  Primrose  Street  sewer  discharging  into 
the  Little  River  appears  to  be  adequate  to  remove  all  of  the  storm  water 
that  is  likely  to  reach  it  for  a  long  time  in  the  future,  and  will  probably 
afford  a  satisfactory  relief  to  the  Primrose  Street  sewer.  It  will  also  fur- 
nish a  method  for  removing  surface  water  from  the  small  district  bounded 
by  Primrose,  Maple  and  Hale  streets,  and  the  street  through  which  the 
sewer  is  to  pass  and  from  about  ten  acres  east  of  Primrose  Street. 

The  overflow  sewer  will  discharge  into  an  arm  of  a  mill-pond  on  the  Lit- 
tle River,  about  1,700  feet  above  the  lowest  dam  on  that  stream.  There 
are  no  houses  on  the  easterly  side  of  the  river  in  the  immediate  vicinity  of 
the  outlet,  though  it  is  not  unlikely  that  this  district  may  be  built  up  before 
many  years.  The  opposite  side  of  the  stream  is  quite  densely  populated 
close  down  to  the  shore.  From  information  furnished  by  you,  it  appears 
that  the  sewer  has  overflowed  but  twice  for  a  period  of  two  yeai-s,  so  that 
the  quantity  of  sewage  that  would  be  discharged  into  the  river  under  pres- 
ent conditions  would  be  very  small.  If  any  considerable  quantity  should 
be  discharged  at  this  place,  the  solid  matters  would  tend  to  collect  upon 
the  bottom  of  the  mill-pond  around  and  in  the  vicinity  of  the  outlet,  and 
at  times  of  low  water  in  the  summer  season  the  exposed  portions  of  the 
shore  might  become  offensive.  It  appears  to  be  practicable  to  dispose  ot 
the  sewage  from  this  overflow  by  discharging  it  below  the  dam,  but  the 
expense  would  be  much  greater  than  at  the  place  proposed. 

In  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  it  is 
permissible  to  discharge  the  mingled  sewage  and  storm  water  overflowing 
from  the  Primrose  Street  sewer  at  the  place  shown  upon  the  plans  until 
the  quantity  of  sewage  overflowing  into  the  river  becomes  considerably 
larger  than  it  is  said  to  be  at  present.  If  in  the  near  future  it  is  found 
that  the  overflow  is  operating  frequently  in  ordinary  showers,  storms  or 
thaws,  or  if  trouble  is  experienced  from  the  discharge  of  sewage  into  the 
river,  the  sewage  should  be  disposed  of  in  some  more  suitable  manner, 
probably  by  discharging  it  directly  into  the  Merrimack  River. 

Hull.  An  application  was  received,  Oct.  29,  1897,  from  the 
committee  on  sewerage  of  the  town  of  Hull,  for  the  advice  of  the 
Board  relative  to  a  proposed  system  of  sewerage  for  that  part  of 
the  town  known  as  Point  Allerton  Hill,  having  a  proposed  outlet 
into  the  sea.     The  Board  replied  to  this  application  as  follows :  — 

Dec.  3, 1897. 

The  State  Board  of  Health  received  from  you,  on  October  29,  an  impli- 
cation foi  advice  with  reference  to  a  proposed  sewerage  system  for  the 
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portion  of  the  town  of  Hall  known  as  Point  AUerton  Hill,  accompanied  by 
a  plan  showing  a  system  of  sewers  for  an  area  of  about  60  acres,  having  a 
point  of  dischai^e  in  the  main  ship  channel  on  the  northerly  side  of  the 
hill,  about  1,800  feet  westerly  from  the  beacon  at  Point  AUerton. 

You  propose  in  the  beginning  to  discharge  the  sewage  at  a  point  just 
beyond  the  low-water  mark,  and  to  provide  a  tide  gate  in  the  sewer  that 
will  prevent  sewage  from  being  discharged  on  the  latter  part  of  the  rising 
tide.  It  is  also  proposed  to  construct  a  storage  tank  in  connection  with 
the  works  when  the  quantity  of  sewage  may  make  it  desirable. 

The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  one 
of  its  engineers,  and  has  carefully  considered  the  proposed  plan.  The 
proposed  system  appears  to  provide  satisfactorily  for  the  sewerage  of  the 
district  which  it  is  designed  to  serve,  and  the  place  and  method  of  disposal 
appear  to  be  as  satisfactory  as  it  is  practicable  to  secure. 

The  Board  is,  therefore,  of  the  opinion  that  the  plan  is  an  appropriate 
one  for  disposing  of  the  sewage  of  this  territory.  If  the  plan  is  carried 
out,  it  would  still  be  practicable  to  intercept  sewage  from  this  sewer  and 
convey  it  in  another  direction,  if  in  the  future  it  shall  be  found  desirable 
to  provide  a  general  system  of  sewerage  for  this  peninsula. 

Leicester.  The  water  commissioners  of  the  Leicester  water  sup- 
ply district  applied  to  the  Board,  Oct.  23,  1896,  for  its  advice 
relative  to  the  disposal  of  the  sewage  of  the  district  upon  land  in  the 
town  of  Leicester,  The  taking  of  this  land  was  approved  by  the 
Board  after  a  public  hearing  held  at  the  office  of  the  Board,  April  15, 
1897,  and  on  May  6  the  Board  replied  with  reference  to  the  method 
of  disposal  as  follows :  — 

On  the  fifteenth  day  of  April,  1897,  upon  a  public  hearing  and  after 
consideration,  the  State  Board  of  Health  voted  unanimously  to  approve  the 
taking,  by  purchase  or  otherwise,  by  the  Leicester  water  supply  district, 
of  land  in  the  town  of  Leicester,  in  Massachusetts,  for  sewage-disposal 
purposes,  according  to  a  plan  submitted  by  the  water  commissioners  of 
said  district,  dated  Oct.  23,  1896,  said  land  being  bounded,  measured  and 
described  as  follows :  — 

A  certain  tract  of  land  situated  about  half  a  mile  south-westerly  of  the  centre 
village,  containing  about  8  acres,  bounded  and  described  as  follows,  to  wit :  be- 
ginning at  the  comer  of  a  stone  wall  near  the  settling  tank  house,  at  a  point 
marked  A  on  the  accompanying  plan ;  thence  running  north  83]^  east  120  feet  as 
the  wall  now  stands,  thence  turning  at  right  angles  and  running  north  86}°  west 
170  feet  on  land  of  Rawson  Light  and  Power  Company  to  the  brook ;  thence  south- 
eriy  on  said  brook  and  Dutton^s  pond,  so  called,  to  land  of  Edward  C.  Waite ;  thence 
sooth  78}°  east  60  feet  to  land  of  John  N.  Murdock ;  thence  north  40°  east  315 
feet  to  a  point ;  thenoe  due  east  310  feet  to  a  point ;  thence  north  30  j^  east,  on  land 
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of  Joseph  Mordock,  563  feet  to  a  point ;  thence  south  77^  IC  east  263  feet  to  the 
place  of  beginning;  said  tract  being  partly  land  of  Rawson  Light  and  Power 
Company  and  partly  land  of  Leicester  water  supply  district,  bought  of  Joseph 
Murdock. 

The  Board  has  also  considered  your  application  for  advice  as  to  the  best 
method  of  disposing  of  the  sewage  of  the  village  of  Leicester  on  this  land, 
a  portion  of  which  has  already  been  acquired  by  the  district  for  this  pur- 
pose, and  has  caused  an  examination  of  the  locality  to  be  made  by  its 
engineer  and  samples  of  the  soil  to  be  analyzed. 

The  works  already  constructed  collect  sewage  from  a  portion  of  the  vil- 
lage and  convey  it  to  a  settling  tank,  situated  upon  the  higher  part  of  the 
disposal  area,  in  which  a  portion  of  the  suspended  matter  is  removed  by 
sedimentation,  and,  after  passing  through  the  tank,  flows  to  two  Alter  beds 
constructed  last  winter,  having  an  aggregate  area  of  4,000  square  feet. 
These  beds  were  constructed  of  the  material  found  upon  the  area,  and  are 
provided  with  underdrains  3J  feet  beneath  the  surface,  from  which  tiie 
eflluent  flows  out  upon  the  surface  of  the  ground  and  finds  its  way  to  Raw- 
son  Brook.  The  settling  tank  is  emptied  from  time  to  time  and  its  con- 
tents discharged  upon  a  bed  prepared  for  the  purpose,  whence  they  are 
removed  after  drying. 

The  character  of  the  soil  in  this  region.  Judging  from  the  examinations 
thus  far  made  by  the  Board,  is  somewhat  variable,  and  is,  in  its  natural 
state,  poorly  adapted  to  the  purification  of  sewage ;  but  mechanical  analy- 
ses of  samples  of  the  soil,  and  experience  with  the  filters  already  con- 
structed, indicate  that  it  is  feasible  to  purify  sewage  by  filtration  through 
material  of  this  sort,  if  the  soil  is  thoroughly  loosened  and  if  a  sufiScient 
area  is  provided  to  avoid  operating  the  filters  at  too  rapid  a  rate. 

The  results  of  chemical  analyses  of  the  sewage  and  effluent  from  the 
filters  already  constructed  show  that  a  large  portion  of  the  organic  mat- 
ter in  the  sewage  has  been  removed  by  these  filters,  though  the  quantity 
of  sewage  applied  has  been  much  greater  than  the  filters  are  capable  of 
purifying  continuously,  and  they  will  become  clogged  unless  the  quantity 
applied  to  them  is  reduced. 

In  the  absence  of  definite  knowledge  as  to  the  quantity  of  sewage  at 
present  produced  by  the  village,  it  is  not  feasible  to  make  a  close  estimate 
of  the  probable  area  of  filter  beds  that  may  be  required  for  the  satis- 
factory  purification  of  the  sewage ;  but,  from  present  information,  the 
indications  are  that  about  half  an  acre  of  filter  beds,  such  as  those  now 
in  use,  is  likely  to  be  required,  with  the  quantity  of  sewage  at  present 
produced  by  the  village,  and  a  larger  area  will  be  needed  if  the  quantity 
of  sewage  increases. 

The  Board  would,  therefore,  advise  that  you  prepare  at  least  half  an 
acre  of  filter  beds  at  the  present  time,  and  that  provision  be  made  for 
still  further  enlarging  the  area,  should  it  be  found,  upon  trial,  that  an 


No.  34.]        ADVICE  TO   CITIES  AND  TOWNS.  65 

of  half  an  acre  is  insufficient  for  the  satisfactory  purification  of  the  sewage 
at  all  times,  or  should  the  quantity  of  sewage  increase  considerably  over 
the  average  daily  quantity  that  appears  to  have  flowed  from  the  sewer  in 
the  past  six  months. 

The  Board  would  also  advise  that  it  is  desirable  to  provide  a  greater 
depth  of  filtering  material,  where  possible,  in  the  construction  of  future 
filter  beds. 

Lexington.  The  committee  on  sewerage  of  the  town  of  Lexing- 
ton applied  to  the  Board,  April  5,  1897,  for  its  advice  with  reference 
to  a  proposed  plan  of  sewerage  and  sewage  disposal  for  Lexington, 
having  an  outlet  into  the  metropolitan  sewerage  system.  The  Board 
replied  to  this  application  as  follows :  — 

Dec.  2, 1897. 

The  plan  of  sewerage  proposed  by  your  committee  provides  for  a  system 
of  sewers  for  the  main  village  of  Lexington  and  East  Lexington,  connect- 
ing with  a  main  sewer  beginning  within  a  few  feet  of  the  north-westerly 
side  of  Vine  Brook  in  a  private  way  which  crosses  Vine  Brook  near  Fletcher 
Street,  thence  running  in  a  generally  south-westerly  direction  to  Vine  Street, 
thence  in  a  generally  southerly  direction  across  Wobum  Street  to  the  Bos- 
ton <&  Maine  Railroad,  and  along  the  easterly  side  of  the  railroad  location 
to  a  point  about  opposite  Flint  Street,  thence  to  and  through  Flint  Street 
to  Massachusetts  Avenue,  and  following  Massachusetts  Avenue  to  the 
Arlington  town  line,  where  the  sewage  is  to  be  disposed  of  into  the  met- 
ropolitan sewerage  system.     The  system,  as  at  present  designed,  provides 
for  the  removal  of  the  sewage  from  practically  all  of  the  portions  of  the 
town  which  are  in  need  of  sewerage  facilities,  or  appear  to  be  likely  to 
need  them  for  several  years.     It  is  understood  that  all  storm  water,  and, 
as  far  as  possible,  ground  water,  is  to  be  excluded  from  the  sewers ;  and 
it  is  important  that  this  be  done,  both  to  avoid  overtaxing  the  sewers 
and  to  avoid  the  necessity  of  pumping  an  unnecessarily  large  quantity 
of  sewage. 

The  main  sewer  from  Vine  Street  to  the  vicinity  of  the  junction  of 
Pleasant  Street  and  Massachusetts  Avenue  will  be  within  the  water-shed 
of  the  Arlington  water  supply,  and  several  of  the  tributary  sewers  also 
will  be  within  this  water-shed.  The  construction  of  the  tributary  sewers 
in  this  water-shed  and  the  connection  of  the  houses  with  the  sewers  will 
remove  such  sewage  which  now  finds  its  way,  directly  or  indirectly,  into 
the  Arlington  water  supply;  but  extra  precautions  should  be  taken  to 
prevent  danger  of  sewage  escaping  from  the  main  or  tributary  sewers 
within  the  Arlington  water-shed.  This  does  not  seem  to  be  a  great  diffi- 
culty, and  can  probably  be  accomplished  by  constructing  the  main  sewer  of 
iron  with  carefully  made  lead  joints,  and  by  constructing  the  tributary  sewers 
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within  the  water-shed  of  the  Arlington  water  supply  up  to  a  level  above 
the  top  of  the  main  sewer  in  a  similar  manner.  It  will  also  be  necessary, 
at  places  where  the  tributary  sewers  within  the  Arlington  water-shed  cross 
brooks  above  the  level  of  the  water,  to  construct  the  sewers  of  iron  pipe. 
Care  will  have  to  be  exercised  also  in  preventing  pollution  of  the  water 
supply  by  laborers  and  others  employed  in  the  construction  of  the  sewers. 
The  Board  concludes  that  the  plan  as  a  whole,  with  the  modifications 
suggested,  is  an  appropriate  one  for  the  sewerage  of  the  town  of  Lexing- 
ton, and  the  disposal  of  sewage  in  connection  with  the  metropolitan  sewer- 
age system  is  the  best  method  of  disposal  for  the  town. 

Massachusetts  Hospital  for  Consumptives  and  Tubercular 
Patients.  The  trustees  of  this  hospital  applied  to  the  Board,  July 
9,  1896,  for  its  advice  relative  to  the  disposal  of  the  sewage  of  this 
institution,  situated  in  the  town  of  Eutland.  The  Board  replied  to 
this  application  as  follows :  — 

JuxB  18,  1897. 

The  plan  proposed  was  to  dispose  of  the  sewage  by  filtration  upK>n  land 
in  the  vicinity  of  the  hospital,  but  upon  examination  it  was  found  that  the 
soil  of  the  proposed  filtration  area  was  so  fine  as  to  be  unsuited  to  the  dis- 
posal of  sewage  by  that  method,  nor  did  it  appear  that  there  was  any  land 
better  suited  for  the  purpose  in  the  immediate  vicinity  of  the  hospital. 
Moreover,  the  effluent  from  the   proposed  sewage-disposal  area,  or  any 
area  which  might  be  selected  in  the  immediate  vicinity  of  the  hospital^ 
would  necessarily  be  discharged  into  a  tributary  of  the  South  Branch  of 
the  Nashua  River,  from  which  the  water  supply  of  the  city  of  Boston  and 
other  cities  and  towns  within  the  metropolitan  water  supply  district  is  to 
be  taken ;  and,  considering  the  great  desirability  of  avoiding  the  discharge 
of  sewage  or  sewage  effluent  into  any  tributary  of  a  source  of  public  water 
supply,  it  was  suggested   that  an  examination  be  made,  to  deteimine 
whether  it  was  feasible  to  dispose  of  the  sewage  outside  of  the  water-shed 
of  the  South  Branch  of  the  Nashua  River.    After  further  investigation,  an 
area  of  gravelly  land  was  found  in  the  valley  of  a  small  tributary  of  Moal- 
ton  Pond,  the  water  of  which  fiows  into  the  Ware  River ;  and  plans  have 
recently  been  presented  by  you,  providing  for  the  disposal  of  the  sewage 
upon  an  area  of  land  in  this  valley,  situated  about  a  mile  west  of  the  hos- 
pital and  a  little  less  than  half  a  mile  north-east  of  the  village  of  Rutland. 

The  plans  provide  for  the  collection  of  the  sewage  of  the  hospital  in  a 
receiving  basin,  or  flush  tank,  situated  not  far  from  the  buildings,  from 
which  the  sewage  will  flow  in  a  westerly  direction  to  the  filter  beds, 
ing  the  valley  of  a  small  brook  just  east  of  the  filter  beds  by  means  of 
inverted  siphon.  Before  entering  the  receiving  reservoir,  or  flush 
the  sewage  will  be  screened  for  the  removal  of  large  substances  which 
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might  tend  to  clog  the  sewer,  and  provision  is  made  for  removing  deposits 
from  the  screen  chamber  and  receiving  reservoir  when  necessary.  The 
receiving  reservoir  is  to  have  a  capacity  of  about  6,000  gallons,  and  is  de- 
signed to  discharge  its  contents  automatically  at  intervals  of  several  hours. 
It  is  understood  that  the  receiving  reservoir  and  main  pipe  to  the  filter 
beds  have  already  been  partially  constructed. 

Samples  of  soil  from  tiest  pits  on  the  proposed  filtration  area  show  that 
the  material  varies  considerably  in  character,  but  a  portion  of  it  was  found 
to  be  coarse,  and  of  excellent  quality  for  filtration  purposes.  According 
to  the  plans  submitted,  it  is  proposed  to  prepare  fourteen  filter  beds,  having 
an  aggregate  area  of  somewhat  more  than  an  acre,  upon  the  higher  portion 
of  the  area,  where  the  best  material  for  filtration  is  found ;  and,  by  re- 
moving the  surface  soil  and  the  strata  of  fine  material  and  constructing 
the  beds  of  the  coarser  material,  the  proposed  filters  should  be  capable  of 
purifying  the  sewage  to  such  a  degree  that  the  effluent  will  not  cause 
a  nuisance  in  the  small  stream  which  flows  past  the  filter  beds,  unless  the 
population  of  the  hospital  is  increased  considerably  beyond  the  number 
now  anticipated. 

The  Board  has  carefully  considered  the  plans  submitted,  and  concludes 
that  the  proposed  place  of  disposing  of  the  sewage  is  a  suitable  one  under 
present  conditions,  and  for  the  population  for  which  the  present  buildings 
are  designed ;  and  that  the  proposed  works,  if  constructed  in  general  ac- 
cordance with  the  plans  submitted,  and  if  properly  cared  for,  will  operate 
satisfactorily  in  disposing  of  the  sewage  of  the  hospital. 

Massachusetts  Hospital  roR  Epileptics.  The  trustees  of  the 
Massachusetts  Hospital  for  Epileptics  at  Monson  applied  to  the  Board, 
Feb.  9,  1897,  for  its  advice  relative  to  the  proposed  disposal  of  sewage 
of  the  institution  upon  land  between  the  town  road  and  the  Quaboag 
River,  north  of  the  hospital,  and  whether  the  sewage  might  be  dis- 
chai^ed  into  the  river  in  the  event  of  the  former  method  proving 
inadequate.     The  Board  replied  to  this  application  as  follows :  — 

Mat  6, 1897. 

The  State  Board  of  Health  received  from  you,  on  Feb.  9,  1897,  an  appli- 
cation for  advice  with  reference  to  a  proposed  system  of  sewage  disposal 
for  the  Massachusetts  Hospital  for  Epileptics,  situated  in  the  town  of 
Honson,  in  which  you  state  that  it  is  proposed  to  utilize  the  sewage  from 
the  hospital  for  irrigation  purposes  on  suitable  beds  on  the  sloping  ground 
between  the  town  road  on  the  north  side  of  the  buildings  and  the  Quaboag 
River.  You  also  ask  whether,  if  this  provision  should  be  inadequate  during 
a  portion  of  the  year,  this  Board  would  approve  of  discharging  the  sewage 
directly  into  the  Quaboag  River. 
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The  Board  has  caused  au  examination  of  the  locality  to  be  made  by  one 
of  its  engineers,  and  has  examined  samples  of  the  soil  from  test  pits  dog 
upon  the  proposed  sewage-disposal  area.  These  examinations  show  that 
the  soil  of  this  area  is  so  fine  that  it  is  not  favorable  to  the  absorption  of 
a  large  quantity  of  the  sewage ;  and,  while  the  area  is  a  large  one  and  the 
sewage  might  be  used  upon  it  for  irrigation  purposes  with  some  advantage 
to  the  crops  during  the  period  of  rapid  growth  of  vegetation,  the  sewage 
would  have  to  be  applied  with  much  care,  to  prevent  its  becoming  offensive. 

Near  the  foot  of  the  sloping  ground  on  the  northerly  side  of  this  land 
there  is  a  sand  bank  containing  material  which  is  excellently  adapted  to  the 
disposal  of  sewage  by  intermittent  filtration,  and  to  which  the  sewage  of 
the  institution  would  flow  by  gravity.  The  location  is  a  suitable  one  for 
a  sewage-disposal  area,  and  the  Board  would  advise  that  you  cause  an 
investigation  to  be  made,  to  determine  the  feasibility  and  probable  cost 
of  disposing  of  all  the  sewage  of  the  institution  by  intermittent  filtration 
throagh  filter  beds  prepared  from  the  coarse  material  found  at  this  place. 
If  filter  beds  should  be  constructed  at  this  place,  their  situation  would  be 
such  that  arrangements  could  be  made  to  divert  sewage  from  the  sewer 
leading  to  the  filter  beds  and  use  it  for  the  irrigation  of  crops  on  the  area 
referred  to  in  your  application,  whenever  desired. 

The  Board  wUl,  upon  application,  give  you  further  advice  with  reference 
to  any  plan  of  sewage  disposal  when  you  have  the  results  of  further  investi- 
gations to  present. 

The  trustees  of  this  hospital  again  applied  to  the  Board,  Jane 
25,  1897,  for  its  advice  relative  to  the  sewage  disposal  of  the  hospital 
upon  land  near  the  Quaboag  River.  The  Board  replied  to  this  appli- 
cation as  follows :  — 

Oct.  8, 1897. 

The  State  Board  of  Health  received  from  you,  on  June  25,  1897,  an 
application  for  advice  with  reference  to  a  proposed  system  of  sewage  dis- 
posal for  the  Massachusetts  Hospital  for  Epileptics  at  Monson ;  and  sub- 
sequently plans  were  received,  through  your  engineer,  for  disposing  of  the 
sewage  upon  filter  beds  having  an  aggregate  area  of  about  an  acre,  located 
at  a  sand  bank  near  the  foot  of  the  sloping  ground  about  1,200  feet  north 
of  the  hospital,  at  a  place  referred*  to  in  a  previous  communication  of  this 
Board. 

The  plans  provide  for  collecting  the  sewage  in  a  flush  tank,  to  be  located 
just  below  the  highway  north  of  the  buildings,  from  which  the  sewage  is 
to  be  discharged  at  intervals  upon  eight  prepared  beds  at  the  filtratioa 
area.  The  plans  provide  for  constructing  the  beds  of  the  coarse  material 
found  at  this  place,  and,  under  the  circumstances,  underdrainage  will 
probably  not  be  necessary. 
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Provision  is  made  whereby  the  sewage  may  be  diverted  from  the  main 
pipe  between  the  flush  tank  and  filtration  area,  upon  a  considerable  area  of 
land,  and  used  for  the  irrigation  of  crops. 

The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  its 
engineers,  and,  haying  considered  the  proposed  plans,  concludes  that  they 
will  provide  satisfactorily  for  the  disposal  of  the  sewage  of  the  population 
which  the  hospital  is  at  present  expected  to  contain. 

Mattapoisett.  The  Board  received  an  application  from  the 
board  of  health  of  Mattapoisett,  Nov,  8,  1897,  for  advice  relative 
to  the  disposal  of  the  sewage  of  a  school-bouse  in  that  town  by  dis* 
charge  into  the  harbor.  The  Board  replied  to  this  application  as 
follows :  — 

Jan.  7,  1898. 

The  State  Board  of  Health  received  from  you,  on  November  8,  a  com- 
munication requesting  the  advice  of  the  Board  with  reference  to  the  disposal 
of  the  sewage  from  a  school-house  now  being  constructed  in  the  village  of 
Mattapoisett,  in  which  you  state  that  you  propose  to  discharge  the  sewage 
into  the  harbor,  and  that  the  prevailing  winds  are  such  as  to  favor  the 
landing  of  sewage  on  your  chief  bathing  beach,  so  that  you  wish  to  provide 
against  the  possible  contamination  of  the  water  along  the  shore  for  bathmg. 

It  is  understood  that  the  school-house  is  expected  to  accommodate  about 
three  hundred  children,  and  that  it  will  be  closed  from  the  latter  part  of 
June  until  some  time  in  September,  so  that  during  nearly  all  of  the  summer 
season  there  will  be  no  sewage  discharged  into  the  sewer  from  the  school- 
house,  but  that  a  few  houses  may  be  connected  with  the  sewer,  in  addi- 
tion to  the  school-house,  and  sewage  from  these  houses  will  be  discharged 
at  all  seasons  of  the  year.  The  sewer  is  also  to  be  used  as  a  drain  for  the 
school-house  lot,  and  will  receive  surface  water  from  the  streets  through 
which  it  passes.  The  application  was  accompanied  by  plans  showing  the 
line  of  the  proposed  sewer  and  two  points  of  possible  discharge  for  the 
ordinary  flow  of  sewage,  one  400  feet  from  the  shore  and  the  other  250 
feet  from  the  shore.  The  plans  also  provide  for  a  storm-water  overflow, 
to  be  located  just  above  high-water  line  of  the  harbor,  the  excess  of  flow 
during  storms  to  be  discharged  at  a  point  just  beyond  low  water. 

The  Board  has  carefully  considered  the  proposed  plans,  and  has  caused 
the  locality  to  be  examined  by  one  of  its  engineers.  Considering  the  small 
quantity  of  sewage  that  it  is  proposed  to  discharge  into  this  sewer,  and  the 
fact  that  the  school-house,  from  which  most  of  the  sewage  will  come,  is  to 
be  dosed  during  nearly  all  of  the  summer  season,  the  best  method  of  dis- 
posing of  the  sewage,  for  the  present  at  least,  is  by  discharging  it  untreated 
into  the  harbor.  Of  the  two  points  suggested,  the  one  being  250  feet  and 
the  other  400  feet  from  the  shore,  it  may  be  said  that  the  first  point  will 
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be  close  to  a  long  masonry  pier  which  extends  beyond  the  proposed  sewer 
outlet,  and  there  seems  to  be  some  danger  that  solid  matters  from  the 
sewage  will  tend  to  settle  and  collect  in  this  vicinity,  whereas,  if  the  sewer 
is  extended  beyond  the  end  of  the  pier,  there  will  be  a  better  opportunity 
for  the  dispersal  of  the  sewage  by  the  currents  in  the  harbor. 

The  point  400  feet  from  the  shore  will  be  beyond  the  ends  of  the  piers, 
and  at  a  place  where  the  water  has  such  a  depth  that  sewage  will  be  well 
diluted  before  it  can  reach  any  shore,  and  the  Board  advises  carrying  the 
outlet  at  least  as  far  as  400  feet  from  the  shore.  Should  floating  matters 
from  the  sewage  find  their  way  to  the  shore,  it  may  be  found  desirable  to 
provide  a  settling  tank  for  the  removal  of  paper  and  other  solid  matters 
from  the  sewage ;  but  this  tank  can  be  constructed  after  there  has  been 
an  opportunity  of  observing  whether  its  use  is  necessary  or  desirable. 


Metropolitan  Sewerage  Commission.  An  application  was 
ceived  from  the  Metropolitan  Sewerage  Commission,  April  24, 1897, 
for  the  approval  of  the  Board,  under  the  provisions  of  chapter  406, 
Acts  of  1895,  as  amended  by  chapter  80  of  the  Acts  of  1897,  of 
certain  plans  for  extension  of  the  metropolitan  sewer  across  the 
Neponset  River  to  Milton  at  three  points:  (1)  At  Adams  Street, 
Lower  Mills;  (2)  Central  Avenue;  and  (3)  at  Blue  Hill  Avenue, 
Mattapan.     The  Board  replied  to  this  application  as  follows :  — 

Mat  28, 1897. 

The  first  plan  shows  a  sewer  about  220  feet  in  length,  extending  from 
the  Neponset  valley  intercepting  sewer,  in  Baker's  Court,  Dorchester, 
through  Adams  Street,  to  and  across  the  Neponset  River  to  a  point  in 
Milton  about  13  feet  south  of  the  face  of  the  southerly  abutment  of  the 
Neponset  River  bridge,  and  just  beyond  a  man-hole  to  be  located  dose  to 
the  southerly  end  of  the  bridge.  This  sewer  is  designed  to  intercept  sew- 
age from  an  existing  sewer  in  Milton  Lower  Mills,  which  now  discharges 
into  the  Neponset  River  below  the  last  dam.  By  the  plan  submitted,  the 
proposed  extension  in  crossing  the  Neponset  River  wUl  be  attached  to  or 
suspended  from  the  existing  bridge. 

The  plan  also  shows  the  method  suggested  for  the  connection  of  the 
Milton  sewer  with  the  metropolitan  sewer,  involving  an  inverted  siphon^ 
consisting  of  two  6-inch  iron  pipes,  to  convey  the  sewage  beneath  the  New- 
York,  New  Haven  &  Hartford  Railroad.  In  order  to  secure  a  greater 
certainty  of  the  successful  operation  of  the  siphon,  it  is  desirable  that  the 
pipes  be  larger  or  that  ordinary  sewer  pipes  be  used  instead  of  iron. 

The  second  plan  shows  a  sewer  about  250  feet  in  length,  extending  f rooi 
the  Neponset  valley  intercepting  sewer,  in  Central  Avenue,  Dorchester, 
to  and  across  the  Neponset  River  to  a  pro^^osed  man-hole  on  the  Milt<n& 
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Bide  of  the  river,  about  10  feet  from  the  southerly  end  of  the  Central 
AFcnue  bridge.  It  is  proposed  to  support  the  sewer  upon  a  portion  of 
the  bridge  structure  where  it  crosses  the  river. 

The  third  plan  shows  a  sewer  about  195  feet  in  length,  extending  from 
the  Neponset  valley  intercepting  sewer,  at  Mattapan  Square,  to  and  be- 
neath the  Neponset  River  to  a  point  in  Milton  about  30  feet  south  of  the 
southerly  bank  of  the  river.  The  place  of  crossing  the  river,  as  indicated 
by  the  plan,  is  about  18  feet  east  of  the  present  Blue  Hill  Avenue  bridge. 

The  proposed  extensions  of  the  Neponset  valley  sewer  in  Central  Avenue 
and  Blue  Hill  Avenue  are  designed  to  receive  sewage  from  districts  in 
Milton  indicated  upon  a  plan  submitted  to  this  Board  in  1894  by  a  sewer- 
age committee  of  the  town  of  Milton,  and  approved  by  the  Board  Sept. 
25,  1894.  The  proposed  extension  in  Adams  Street  is  designed  to  receive 
the  dry-weather  flow  from  an  existing  sewer  in  the  village  of  Milton  Lower 
Mills.  This  sewer,  it  is  understood,  receives  at  present  both  sewage  and 
storm  water ;  but  the  proposed  extension  of  the  Neponset  valley  sewer  is 
designed  to  receive  only  the  dry-weather  flow  from  this  sewer,  allowing 
the  surplus,  at  times  of  storms  or  melting  snows,  to  be  discharged  into 
the  Neponset  River,  below  the  last  dam,  as  at  present. 

The  Board  has  caused  an  examination  of  the  location,  sizes  and  grades 
of  the  proposed  extensions  to  be  made  by  its  engineer,  and  condudes  that 
they  are  adapted  for  the  removal  of  the  sewage  which  it  is  designed  to  con- 
vey to  them,  and  that,  if  constructed  with  care,  and  if  the  sewers  crossing 
the  river  at  Adams  Sti*eet  and  Central  Avenue  are  attached  to  and  sup- 
ported by  the  bridges  in  such  a  manner  that  they  may  not  receive  injury 
from  freshets  or  otherwise,  they  can  be  made  to  operate  satisfactorily. 

The  Board  hereby  approves  the  proposed  extensions  of  the  Neponset 
vaUey  sewer  in  Adams  Street,  Central  Avenue  and  near  Blue  Hill  Avenue, 
as  described  herein. 

Metropolitan  Sewerage  Commission.  The  commission  applied 
to  the  Board,  March  16,  1897,  for  its  advice  relative  to  the  question 
of  constructing  overflows  in  the  Neponset  valley  sewer  at  certain 
points  indicated,  in  the  valley  between  Dorchester  and  Milton.  The 
Board  replied  to  this  application  as  follows  :  — 

July  1, 1897. 

The  State  Board  of  Health  received  from  you,  on  March  16,  1897,  an 
application  requesting  its  advice  with  reference  to  and  its  approval  of  a 
proposed  connection  with  the  Neponset  valley  intercepting  sewer  of  a  branch 
sewer  in  Dorchester  which  it  is  proposed  to  connect  with  the  intercepting 
sewer  in  River  Street,  in  Dorchester,  at  a  point  about  100  feet  north  of 
Fremont  Street. 

You  state  that  the  system  to  be  connected  with  the  Neponset  intercepting 
sewer  is  to  be  constructed  strictly  upon  the  so-called  ''separate"  plan. 
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excluding  surface  and  roof  water ;  and  that  it  is  your  purpose  to  require  at 
this  connection  an  automatic  overflow,  so  designed  as  to  act  only  when  the 
intercepting  sewer  is  filled  to  its  maximum  flow  line.     You  also  state :  — 

This  is  the  first  application  that  has  been  filed  for  a  connection  in  the  Nep<mset 
valley.  The  commissioners  desire  to  approve  a  connection  at  this  point,  the  details 
of  which  can  be  consistently  followed  in  other  connections  throughout  this  area. 
It  is  estimated  that  the  cities  and  towns  tributary  to  this  intercepting  sewer  may 
in  the  future  possibly  have  two  hundred  miles  of  local  sewers  connected  with  the 
metropolitan  sewer.  The  commissioners  are  of  the  opinion  that  it  would  be  unsafe 
and  unwise  to  connect  so  great  a  length  of  lateral  sewers  to  an  intercepter  without 
overflows,  if  the  lateral  connections  should  not  be  provided  with  automatic  reliefs 
to  act  in  case  of  the  shutting  down  of  pumps  at  the  pumping  stations,  or  in  ease  of 
obstruction  to  the  main  sewer  from  any  other  imknown  or  unforeseen  contingency. 

The  sewage  from  the  upper  areas  in  this  valley  is  collected  at  elevations  sujffi- 
cient  to  discharge  sewage  from  the  upper  cities  and  towns  upon  the  surface  of  the 
streets  in  the  lower  areas  through  man-holes,  in  case  of  obstmction  to  the  main 
sewer  above  tide  water,  unless  some  provision  is  made  for  diverting  it  into  natural 
water  courses. 

The  application  was  accompanied  by  plans  showing  the  area  for  which 
the  proposed  branch  sewer  is  to  provide,  and  details  of  construction  of  the 
proposed  connection  and  overflow. 

The  Board  has  carefully  considered  your  application,  and  the  plans  sub- 
mitted, in  connection  with  the  general  plan  of  sewerage  of  the  Neponset 
valley  and  the  main  drainage  system  of  the  city  of  Boston,  and  is  unable 
to  see  how  the  shutting  down  of  the  pumps  at  the  Boston  main  drainage 
pumping  station,  which  is  the  only  pumping  station  connected  with  these 
systems  below  the  Neponset  valley  intercepting  sewer,  can  have  the  eflPect 
of  surcharging  the  Neponset  valley  sewer  in  the  vicinity  of  the  proposed 
connection  in  Dorchester,  since  provision  is  made  whereby  the  Dorchester 
intercepting  sewer,  into  which  the  Neponset  valley  sewer  discharges,  is 
automatically  disconnected  from  the  Boston  main  drainage  sewer  when  the 
sewage  in  the  latter  rises  above  a  certain  height,  and  the  sewage  of  the 
Dorchester  sewer  may  discharge  through  overflows  into  tide  water.  More- 
over, as  stated  in  the  reply  of  the  Board  last  year,  in  reference  to  overflows 
from  the  Neponset  valley  sewer,  the  information  furnished  by  experience 
in  the  operation  of  separate  systems  of  sewerage  in  this  State  has  been  that 
the  necessity  for  automatic  overflows  has  not  arisen. 

Sewage  discharged  from  the  overflow  proposed  in  your  application  would 
enter  the  fresh-water  portion  of  the  Neponset  River  in  the  midst  of  a 
residential  district,  where  the  river  has  a  very  sluggish  current  most  of  the 
time,  owing  to  a  dam  a  short  distance  below. 

The  Board  believes  it  to  be  important  to  keep  sewage  from  entering  the 
fresh-water  portion  of  the  river,  on  which  there  are  several  dams,  and  thjit 
no  opportunity  should  be  afforded  for  the  disposal  of  any  sewage  in 
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way  unless  it  may  be  absolutely  necessary  in  order  to  prevent  the  danger 
of  a  greater  nuisance  elsewhere.  It  does  not  appear  to  the  Board  that  it  is 
necessary  to  provide  an  automatic  overflow  for  the  proposed  connection 
with  the  intercepting  sewer  in  Dorchester,  and  the  Board  therefore  does 
not  approve  the  construction  of  an  automatic  overflow  at  this  place. 

The  Board  would  repeat  its  statement  made  in  a  previous  reply  relative 
to  this  subject,  that  there  may  possibly  be  points  in  the  Neponset  valley 
system  not  known  to  this  Board  where  unusual  emergencies  may  occur, 
and  where  safety  would  require  an  outlet  gate  which  can  be  opened  tempo- 
rarily, and  if  such  points  are  found  to  exist,  this  Board  will  consider  plans 
you  may  present  in  regard  to  them ;  but  the  Board  is  desirous  of  avoiding 
the  discharge  of  sewage  into  the  Neponset  River  above  any  of  the  mill 
dams,  when  not  absolutely  necessary. 

MoxjNT  HoLYOKE  COLLEGE.  The  trustees  of  Mount  Holyoke 
College,  in  South  Hadley,  applied  to  the  Board,  April  9,  1897,  for 
its  advice  relative  to  certain  alternative  methods  of  disposing  of 
the  sewage  of  the  college.  To  this  application  the  Board  replied 
as  follows :  — 

Mat  6,  1897. 

The  State  Board  of  Health  received  from  you,  on  April  9,  1897,  an  ap- 
plication for  advice  with  reference  to  the  disposal  of  the  sewage  of  Mount 
Holyoke  College,  in  the  village  of  South  Hadley,  containing  an  outline  of 
the  plans  under  consideration  for  the  disposal  of  the  sewage,  as  follows :  — 

The  disposal  of  sewage  from  Mount  Holyoke  College  is  to  be  undertaken  to 
prevent  the  contamination  of  the  brook  which  flows  through  the  grounds,  and 
from  there  down  through  the  town  of  South  Hadley,  eventually  emptying  into  the 
Connecticut  River.  There  have  been  three  plans  proposed,  viz.,  running  the 
sewage  into  large  settling  tanks,  in  which  precipitation  was  to  be  effected  either 
naturally  or  by  chemicals,  the  effluent  to  be  run  from  these  tanks  into  the  stream, 
the  sludge  being  disposed  upon  a  comparatively  small  filtering  bed,  where  it  was 
to  be  allowed  to  drain  and  then  removed  in  wagons. 

The  second  scheme  was  to  utilize  a  sand-filtering  bed  of  about  one-half  acre 
area,  first  running  the  sewage  into  a  small  settling  tank,  where  the  solids  would 
be  deposited,  and  from  there  running  the  sewage  on  to  this  filtering  bed,  conduct- 
mg  the  effluent  through  underdrains  into  the  stream.  The  preferable  plan,  in 
our  judgment,  would  be  to  have  as  small  a  filtering  bed  as  possible,  running  the 
sewage  first  into  the  settling  tank  and  then  on  to  this  filtering  bed.  We  under- 
stand if  such  a  bed  was  composed  of  coke  breeze,  about  6  feet  thick,  we  could 
dispose  of  at  least  500,000  gallons  per  day  to  the  acre.  At  the  college  we  will 
need  to  dispose  of  about  30,000  gallons  per  day,  this  being  about  the  amount  of 
water  that  is  pumped  to  the  institution.  Under  these  conditions  it  would  appear 
that  we  would  need  to  have  from  1,200  to  1,400  square  feet  filtering  area,  and,  if 
it  were  not  a  larger  area  than  this,  it  could  be  covered,  thus  preventing  its  freez- 
ing in  winter  and  also  hiding  it  from  view. 


p! 
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The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  one 
of  its  engineers,  and  has  carefully  considered  the  proposed  plans.  It  is 
understood  that  by  either  of  the  plans  suggested  it  is  proi>08ed  to  locate 
the  sewage-disposal  works  just  below  the  small  pond  formed  by  a  dam  on 
a  brook  which  flows  through  the  college  grounds  on  the  westerly  side  of 
the  buildings,  and  that  a  sewer  has  been  constructed  a  portion  of  the  dis- 
tance from  the  college  to  this  place. 

The  first  plan  suggested  is  to  discharge  the  sewage  into  large  settling 
tanks,  with  a  view  to  removing  a  portion  of  the  organic  matter  by  sedi- 
mentation or  chemical  precipitation,  and  to  allow  the  effluent  to  flow  from 
the  tanks  into  the  brook.  It  is  proposed,  also,  to  discharge  the  sludge 
from  the  tanks  upon  a  small  filter  bed,  upon  which  it  will  be  allowed  to 
dry  and  then  be  removed  in  carts.  By  this  plan  a  considerable  portion  of 
the  solid  matters  could  be  removed  from  the  sewage ;  but  at  best  it  is  not 
to  be  expected  that  more  than  half  of  the  organic  matter  would  be  removed 
by  this  process,  and  the  effluent  would  still  be  of  such  a  character  as  to  seri- 
ously pollute  the  brook  during  the  drier  portion  of  the  year.  Moreover, 
the  process  of  drying  and  removing  the  sludge  from  the  filter  bed  would 
be  very  likely  to  cause  offensive  odors  in  the  neighborhood. 

By  the  second  scheme  it  is  proposed  to  filter  the  sewage  through  a  pre- 
pared bed  of  sand  after  it  has  passed  through  a  settling  tank  for  the  pur- 
pose of  removing  the  heavier  solids ;  and  by  the  third  scheme,  which  you 
consider  the  preferable  one,  it  is  proposed  to  use  a  coke  filter  bed  6  feet 
in  depth  instead  of  the  sand  filter  bed. 

By  either  of  these  two  schemes,  with  a  sufficient  area  of  filters,  the 
sewage  could  be  purified  to  such  a  degree  that  the  effluent  would  not  cause 
offence  if  discharged  into  the  stream ;  but  the  character  of  the  soil  at  the 
place  where  it  is  proposed  to  locate  the  filter  bed  is  not  favorable  to  the 
purification  of  sewage,  being  composed  of  very  fine  material,  such  as  loam  or 
clay,  so  that  it  would  be  necessary  to  haul  the  filtering  materials,  whether 
sand  or  coke,  to  this  place,  which  would  make  the  disposal  of  the  sewage 
by  either  of  these  plans  very  expensive.  Moreover,  the  works  would  be 
situated  near  the  college  grounds,  and  much  care  would  be  required  in 
their  management  to  prevent  odors  from  being  noticed  in  the  vicinity. 

From  a  general  examination  of  the  land  about  the  college,  there  appear 
to  be  two  places  where  it  may  be  possible  to  dispose  of  the  sewage  by 
filtration  at  a  greater  distance  from  the  college  buildings  and  from  other 
houses,  and  possibly  at  less  expense  than  at  the  place  where  you  now  pro- 
pose to  locate  the  works.  One  of  these  is  on  the  easterly  side  of  the  brook 
and  south  of  Prospect  Hill,  where  there  is  a  considerable  area  of  sandy 
land,  a  portion  of  which  may  possibly  be  reached  by  gravity. 

Another  and  apparently  a  more  favorable  location,  in  some  respects,  ia 
in  the  valley  of  a  small  brook  on  the  westerly  side  of  the  college  grounds^ 
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where  the  Boil  is  of  a  sandy  nature  and  suitable  for  the  purification  of  the 
sewage  by  filtration. 

It  is  not  feasible  to  tell,  from  the  limited  examinations  made  by  the 
Board,  whether  either  of  these  areas  is  available  for  the  disposal  of  the 
sewage  of  the  college,  or  whether  there  may  not  also  be  other  areas  within 
a  reasonable  distance  that  are  adapted  to  the  purpose.  It  is  desirable  to 
locate  the  works,  if  possible,  at  a  greater  distance  from  the  college  or 
other  human  habitations  than  is  proposed  in  the  plans  suggested  by  you, 
and  it  is  probable  that,  if  a  suitable  ai'ea  can  be  secured,  the  sewage  could 
be  disposed  of  upon  it  by  intermittent  filtration  at  less  cost  than  by  either 
of  the  filters  proposed  in  your  application. 

In  view  of  these  conditions,  the  Board  does  not  at  present  advise  the 
disposal  of  the  sewage  of  the  college  by  either  of  the  plans  suggested  in 
your  application,  but  advises  a  further  investigation,  to  determine  whether 
there  is  not  some  suitable  area  of  land  upon  which  it  may  be  feasible  to 
dispose  of  the  sewage  by  intermittent  filtration  at  a  reasonable  cost.  If 
one  or  more  such  areas  be  found,  a  careful  estimate  should  be  made  of  the 
probable  cost  of  disposing  of  the  sewage  upon  them. 

The  Board  will  assist  you  in  these  investigations  by  making  examinations 
of  filtering  materials,  and  will  upon  application  give  you  further  advice  in 
this  matter  when  you  have  the  results  of  further  investigations  to  present. 

Another  application  was  received  from  the  trustees,  June  22, 
1897,  submitting  a  proposed  plan  for  the  sewage  disposal  of  the  col- 
lege, to  which  the  Board  replied  as  follows :  — 

Dec.  2,  1897. 

The  State  Board  of  Health  received  from  you,  on  June  22,  an  applica- 
tion for  advice  with  reference  to  a  proposed  system  of  sewage  disposal  for 
Mount  Holyoke  College,  in  which  you  describe  your  proposed  plan  as 
follows :  — 

I  enclose  you  a  blue  print  of  a  filter  bed  which  we  propose  to  use  at  Mount 
Holyoke  College  for  the  disposal  of  the  sewage'  from  the  institution.  You  will  see 
by  tiie  plans  that  we  intend  to  bring  the  sewage  in  at  the  end  of  the  filter  bed  into 
a  small  basin  which  contains  screens  for  the  removal  of  foreign  substances.  It  is 
proposed  to  so  arrange  these  screens  that  they  may  be  lifted  out  for  cleaning  pur- 
poses. After  the  sewage  passes  through  the  screens,  it  will  flow  into  a  trough 
which  will  distribute  it  over  the  area  of  the  filter  bed.  It  is  proposed  to  make 
these  troughs  of  cast  iron,  so  that  they  will  be  durable,  unless  you  think  they 
could  be  made  of  wood  satisfactorily.  We  propose  putting  about  8  inches  of 
coarse  rock  at  the  bottom  of  the  filter  bed,  then  about  8  inches  coarse  coke,  and 
then  filling  the  rest  of  the  space  with  coke  breeze.  We  have  provided  a  by-pass 
from  the  sewer  entrance  to  the  bed,  so  that  the  sewage  may  run  around  the  filter 
bed  direct  to  the  brook,  if  at  any  time  it  is  necessary,  or  when  there  is  a  large 
enough  flow  of  water  in  the  brook  to  carry  it  away  satisfactorily. 
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It  seems  to  ns  that  this  plan,  with  what  modifications  you  may  deem  advisable, 
will  be  best  for  the  location,  as  it  is  impossible  to  get  the  sewage  to  any  natand 
sand  filter  bed  except  by  mechanical  means,  which,  in  our  opinion,  will  be  more 
expensive  to  maintain  and  to  run  than  the  proposed  bed.  We  have  thought  that 
this  bed  would  not  be  at  all  objectionable,  as  it  is  some  600  feet  away  from  the 
nearest  building,  and  it  is  proposed  io  cover  it. 

We  propose  to  cover  the  main  drains  underneath  the  bed  with  cast-iron  plates, 
perforated.  I  estimate  the  cost  of  this  bed  at  about  $2,600,  and  it  seems  to  me 
that  we  cannot  make  anything  which  will  be  less  expensive  and  as  effective.  I 
do  not  think  that  we  will  at  any  time  have  more  than  15,000  gallons  of  sewage  to 
dispose  of  per  day,  and  this  amount  will  be  distributed  over  a  period  of  time  from 
five  o'clock  in  the  morning  to  ten  o'clock  at  night  We  propose  to  lay  all  brick 
work  in  cement,  so  that  it  will  be  water  tight,  and  to  thoroughly  cement  the 
bottom  over  the  brick. 

The  application  was  accompanied  by  plans  of  the  grounds  and  of  the 
proposed  filter  beds. 

The  Board  has  carefully  considered  your  application,  and  concludes  that, 
if  the  quantity  of  sewage  does  not  average  more  than  15,000  gallons  per 
day,  it  would  be  possible  to  purify  it  by  the  proposed  filter,  and  by  avoid- 
ing the  use  of  a  sludge  tank  there  would  be  less  danger  of  odors  being 
noticed  in  the  vicinity  of  the  works  than  by  the  former  plan  submitted  by 
you ;  but  a  successful  purification  of  the  sewage  would  be  more  certain, 
and  less  care  would  be  required  to  secure  satisfactory  results,  if  a  larger 
area  of  filter  beds  should  be  used.  It  is  not  improbable,  however,  that  the 
quantity  of  sewage  may  be  considerably  larger  than  15,000  gallons  per 
day ;  and,  if  this  should  be  found  to  be  the  case,  a  larger  filter  bed  would 
be  necessary.  It  is  very  desirable  that  the  filters  be  made  of  sufficient 
size  in  the  beginning  to  purify  all  of  the  sewage  of  the  college  at  all  times, 
and  no  unpurified  sewage  should  be  discharged  into  the  brook. 

In  the  previous  reply  of  the  Board  with  reference  to  this  subject  you 
were  advised  to  investigate  the  practicability  of  disposing  of  the  sewage 
by  filtration  upon  land ;  and  investigations  made  by  you,  subsequent  to  the 
time  of  filing  the  present  application,  indicate  that  it  is  practicable  to 
convey  the  sewage  by  gravity  to  the  valley  of  a  small  brook  west  of  the 
college  grounds,  in  which  sandy  soil  is  found,  suitable  for  the  disposal  of 
sewage  by  intermittent  filtration.  Moreover,  your  investigations  indicate 
that  the  cost  of  conveying  the  sewage  to  this  valley  and  constructing  dis- 
posal works  there  might  be  less  than  the  cost  of  construction  of  the  woito 
you  now  propose,  and  it  is  also  probable  that  a  satisfactory  operation  of 
the  filters  would  be  secured  with  less  care  and  expense.  While  the  college 
does  not  own  land  in  this  valley  that  might  be  used  for  sewage-disposal 
purposes,  it  seems  probable  that  land  might  be  acquired  here  at  a  reason- 
able cost,  so  situated  that  there  should  be  no  objection  to  its  use  for  the 
purposes  proposed. 
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In  view  of  all  the  circumstances,  the  Board  would  advise  that  you  inye8«* 
tlgate  more  thoroughly  the  feasibility  of  obtaining  a  suitable  area  of  land 
in  this  valley  for  the  disposal  of  the  sewage  of  the  college.  The  Board 
will,  if  you  desire,  give  you  further  advice  in  the  matter  should  you  decide 
to  change  your  present  plans. 

Natick  (The  Leonard  Morse  Hospital) .  The  trustees  of  this  hos- 
pital applied  to  the  Board  for  its  advice  relative  to  the  disposal  of 
the  sewage  of  the  hospital.  The  Board  replied  to  this  application 
as  follows :  — 

July  1, 1897. 

The  State  Board  of  Health  received  from  you,  on  May  11, 1897,  an  appli- 
cation for  advice  with  reference  to  the  disposal  of  the  sewage  of  the  Leonard 
Morse  Hospital,  in  which  you  state  that  it  is  proposed  to  carry  the  drain- 
age from  the  hospital  to  three  tight  cesspools.  It  is  assumed  that  the 
sewage  on  leaving  the  third  cesspool  will  be  quite  free  from  solid  matter, 
and  it  will  then  flow  into  a  trench  75  feet  long,  filled  at  the  bottom  with 
stone  and  above  with  earth. 

The  Board  has  caused  an  examination  of  the  locality  in  which  you  pro- 
pose to  dispose  of  the  sewage  to  be  made  by  one  of  its  engineers,  from 
which  it  appears  that  the  soil  at  this  place  is  composed  of  clayey  material 
nearly  impervious  to  water,  and  that  ledge  is  found  about  four  feet  below 
the  surface.  With  these  conditions  it  will  not  be  practicable,  in  the  opinion 
of  the  Board,  to  dispose  of  the  sewage  of  the  hospital  at  this  place  in  the 
manner  proposed.  Moreover,  from  a  general  examination  of  the  territory 
about  the  hospital,  it  does  not  appear  that  there  is  any  land  suitable  for 
sewage  disposal  purposes  within  a  reasonable  distance. 

The  town  of  Natick,  in  which  the  hospital  is  situated,  is  provided  with 
a  system  of  sewers ;  and  the  Board  is  informed  that  the  hospital  is  so  situ- 
ated that  it  is  feasible  to  dispose  of  the  sewage  into  the  Natick  system  by 
means  of  a  sewer  to  connect  with  one  of  the  sewers  already  built  in  the 
town,  or  with  an  extension  of  this  sewer. 

Under  the  circumstances,  the  Board  is  of  the  opinion  that  the  best  method 
of  disposing  of  the  sewage  of  this  hospital  is  by  discharging  it  into  the 
sewerage  system  of  the  town  of  Natick. 

North  Adams.  The  board  of  health  of  North  Adams  requested 
the  opinion  of  the  State  Board  of  Health,  Oct.  23,  1896,  in  relation 
to  the  advisability  of  constructing  a  sewer  about  3,000  feet  in  length 
through  a  certain  district  upon  the  border  of  the  north  branch  of  the 
Hooeac  River.     The  Board  replied  to  this  application  as  follows :  — 
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Nov.  4. 1897. 

The  State  Board  of  Health  received  from  you,  in  October,  1896,  an 
application  for  advice  as  to  the  advisability  of  constructing  certain  pro- 
posed intercepting  sewers  to  divert  sewage  from  the  north  branch  of  the 
Hoosac  River  in  North  Adams,  in  order  to  improve  the  condition  of  the 
river. 

At  the  time  the  application  was  made  the  flow  of  the  stream  had  risen 
much  above  its  summer  flow,  and  further  investigation  of  the  matter  was 
postponed  until  a  low  flow  in  the  stream  could  be  observed.  Owing  to  the 
unusual  rainfall  of  the  spring  and  summer,  the  flow  in  the  streams  was  high 
until  lately ;  but  it  appears  that  in  the  meantime  the  city  has  begun  the 
construction  of  the  intercepting  sewers,  concerning  which  advice  was  asked, 
so  that  under  the  circumstances  no  further  investigation  appears  to  be 
necessary  with  reference  to  this  matter. 

QuiNOY.  The  sewer  commissioners  of  Quincy  applied  to  the 
Board,  Sept.  4,  1896,  for  its  advice  in  relation  to  a  general  system 
of  sewerage  and  sewage  disposal  for  Quincy,  the  sewage  to  be  dis- 
charged into  the  Boston  main  drainage  system  at  Squantum.  The 
plans  of  the  system  were  revised  and  presented  to  the  Board  Dec. 
4,  1896,  and  further  amendments  were  presented  Dec.  30,  1896. 
The  Board  replied  to  this  application  as  follows  :  — 

Jan.  22, 1897. 

The  State  Board  of  Health  received  from  you,  on  Sept.  4,  1896,  a  plan 
for  a  proposed  system  of  sewerage,  accompanied  by  a  general  description 
of  the  proposed  system  and  a  report  of  your  consulting  engineer.  At 
a  later  date,  Dec.  4,  1896,  a  revised  plan  was  submitted  through  your 
engineer,  accompanied  by  the  following  statement :  — 

I  submit  herewith  additional  information  concerning  the  proposed  sewerage 
system  for  the  city  of  Quincy.  The  accompanying  plan  shows  areas  to  be  drained 
by  the  system,  together  with  the  location  and  size  of  the  intercepting  sewers  and 
the  force-main. 

Drainage  areas  Nos.  1  to  7  will  drain  by  gravity  into  the  mains  as  shown,  thence 
to  pumping  station,  from  whence  the  sewage  will  be  pumped  to  the  outfall  sewer 
of  the  Boston  main  drainage  works  at  Squantum.  Area  No.  10  will  drain  by 
gravity  into  the  Boston  outfall  sewer.  Areas  Nos.  8  and  9  may  be  provided  for  by 
independent  gravity  systems,  discharging  directly  into  tide  water.  As  ont&Us 
adjacent  to  these  sections  have  already  been  approved  by  the  State  Board  of  Health 
as  points  of  discharge  for  the  whole  of  Quincy^s  sewage,  it  is  thought  that  there 
will  be  no  objection  to  these  independent  gravity  systems  for  such  small  sections. 

There  remain,  not  included  in  the  areas  mentioned  above,  an  area  at  Qmncy 
Point  and  one  on  the  north  side  of  Atlantic  village.  Both  of  these  areas  are  of 
small  extent,  and  it  is  thought  that  their  development  will  be  slow.    They  can  be 
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drained  by  antomatic  pumping  plants  worked  by  electric  or  gas  engines,  which 
will  discharge  into  the  Qnincy  mains,  or,  if  it  should  seem  advisable,  may  be 
famished  with  independent  tidal  outlets.  The  areas  being  so  small,  there  is  little 
probability  of  their  becoming  a  nuisance. 

Three  temporary  overflows  are  shown  on  the  plan,  the  one  located  on  the  line 
of  the  intercepting  sewer  at  the  canal,  another  where  it  crosses  Black's  Creek,  the 
other  near  the  pumping  station,  emptying  through  an  open  ditch  into  Black's 
Creek.  In  the  force-main  three  blow-offs  are  shown,  one  discharging  into 
Sachem's  Brook,  the  other  two  into  tide  water. 

Other  features  of  the  system  are  as  shown  on  the  plan  and  description  pre- 
viously submitted. 

You  subsequently  requested  that  areas  numbered  8  and  9  on  the  plan, 
comprising  the  peninsula  containing  the  villages  of  Hough's  Neck  and 
German  town,  be  omitted  from  consideration,  stating  that  it  was  not  pro- 
posed to  provide  sewers  for  these  areas  at  present,  and  that,  when  the 
details  of  a  plan  for  the  disposal  of  the  sewage  of  these  localities  has 
been  decided  upon,  it  will  be  submitted  to  the  State  Board  of  Health  for 
approval. 

The  Board  has  carefully  considered  the  proposed  plan,  and  has  caused 
an  examination  of  the  territory  to  be  made  by  its  engineer.  The  plan 
provides  for  a  system  of  intercepting  sewers  to  collect  the  sewage  from 
the  various  villages  in  Quincy  and  convey  it  to  a  proposed  pumping  station 
to  be  located  on  the  north-easterly  side  of  Merry  Mount  Park.  From  the 
pumping  station  the  sewage  is  to  be  forced  through  an  iron  force-main  and 
discharged  into  the  Boston  main  drainage  sewer  at  Squantum. 

Aside  from  areas  numbered  8  and  9  on  the  plan,  which  are  omitted  from 
consideration  at  the  present  time,  the  proposed  intercepting  sewers  provide 
for  taking  the  sewage  from  all  portions  of  the  city  that  are  likely  to  need 
sewerage  for  many  years.  Small  areas  in  the  northerly  and  southerly  parts 
of  the  city  and  a  considerable  portion  of  the  low  land  in  Squantum  cannot 
be  served  by  the  proposed  sewers ;  but  these  areas  are  chiefly  marsh  lands, 
and  are  largely  unfit  for  human  habitation,  and  there  is  no  present  indica- 
tion that  they  are  likely  to  require  sewerage  facilities  for  many  years. 
Such  districts  have  been  protected  in  communities  about  Boston  by  the 
establishment  of  minimum  grades  for  streets  and  cellars  below  which  no 
building  from  which  sewage  might  be  discharged  should  be  constructed ; 
so  that  it  seems  proper  to  omit  them  from  consideration  at  the  present 
time,  rather  than  to  go  to  the  expense  of  providing  for  their  sewerage  in 
connection  with  the  proposed  system  in  the  beginning. 

In  order  to  collect  all  of  the  sewage  at  one  pumping  station,  it  is  neces- 
sary that  it  be  centrally  located,  and  the  location  selected  is  such  that  it 
will  be  at  a  considerable  distance  from  dwelling-houses,  in  the  beginning 
at  least ;  but  its  proximity  to  the  park  will  make  it  necessary,  in  order 
tiiat  there  may  be  no  odor  from  it  in  the  neighborhood,  to  make  provision 
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for  the  thorough  ventilation  into  the  chimney  of  the  sewers,  screen  chambers 
and  pump  well,  and  any  other  places  from  which  an  odor  of  sewage  might 
escape.  It  is  understood  that  these  matters  have  been  carefully  considered, 
and  that  all  screening  is  to  be  done  inside  of  the  pumping  station.  With 
proper  care  in  the  design  and  construction  of  the  station,  no  odor  of  sew- 
age need  ever  be  noticed  from  it  in  the  neighborhood. 

In  the  plans  submitted  three  overflows  are  provided,  —  one  at  the  pump- 
ing station,  one  into  Black's  Creek  and  one  into  Town  River.  It  is  under- 
stood that  these  overflows  are  only  for  use  temporarily,  in  case  of  emergency ; 
and  that  they  are  not  to  be  automatic,  but  are  to  be  provided  with  gates, 
which  can  be  raised  should  an  emergency  arise  requiring  their  use.  In  a 
system  like  this  it  is  essential  that  some  provision  be  made  whereby  the 
sewage  can  be  disposed  of  should  an  accident  occur  to  the  pumping  station 
or  force-main.  The  overflows  into  Black's  Creek  and  Town  River  appear 
to  be  the  best  that  it  is  practicable  to  select.  The  overflow  at  the  pump- 
ing station  would  discharge  into  a  very  small  ditch ;  and,  while  it  is  desir- 
able that  an  overflow  be  provided  at  this  point,  it  would  be  better,  in  case 
it  becomes  necessary  to  discharge  sewage  from  the  mains,  that  it  be  dis- 
charged at  either  of  the  other  points  rather  than  at  this  one. 

The  provision  for  blow-offs  on  the  force-main  is  also  necessary,  and 
these  blow-offs  appear  to  have  been  selected  at  the  best  practicable  points. 
They  must  be  considered,  of  course,  only  as  provisions  for  unforeseen 
emergencies,  and  not  for  frequent  or  regular  use. 

The  plan  as  a  whole  will  make  satisfactory  provision  for  the  sewerage 
of  the  city  of  Quincy,  and,  in  accordance  with  the  provisions  of  chapter 
279  of  the  Acts  of  1895,  is  hereby  approved. 

SouTHBRiDGE.  The  Committee  on  sewerage  of  the  town  of  South- 
bridge  applied  to  the  Board,  Nov.  3,  1897,  for  its  advice  relative  to 
a  proposed  system  of  sewerage  and  sewage  disposal  for  that  town. 
The  Board  replied  to  this  application  as  follows :  — 

Jax.  7, 1890. 

The  State  Board  of  Health  received  from  you,  on  Nov.  3,  1897,  an 
application  for  advice  with  reference  to  a  proposed  sewerage  system  for 
the  town  of  Southbridge,  in  which  you  state  that  you  propose  to  bring  the 
sewage  of  the  town  to  a  point  in  Main  Street  a  short  distance  east  of 
Morris  Street  and  thence  across  the  Quinebaug  River  at  the  *'  old  dam,"* 
so  called,  and  to  dispose  of  the  sewage  on  filter  beds  on  the  northerly  side 
of  said  river.  You  also  state  that  you  except  from  this  system  about 
3,200  feet  of  the  lower  portion  of  Main  Street,  ending  at  Saundersdale ; 
and  you  suggest  the  disposal  of  the  sewage  of  this  portion  of  the  to^w^ 
either  upon  a  separate  area  or  by  direct  discharge  into  the  Quinebaug 
River,  near  the  bridge  in  Saundersdale. 
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The  application  was  accompanied  by  a  plan  showing  a  general  system 
of  sewerage  for  the  town.  Two  filtration  areas  are  indicated  upon  this 
plan,  —  one  on  the  northerly  side  of  the  river,  a  short  distance  below  the 
dam  of  the  American  Optical  Company,  and  the  other  on  the  same  side  of 
the  river,  in  the  valley  of  Dean  Brook.  Subsequently,  after  further 
examination,  you  submitted  a  topographical  plan  of  the  filtration  areas  re- 
ferred to. 

The  Board  has  cailsed  the  locality  to  be  examined  by  one  of  its  engi- 
neers, and  has  carefully  considered  the  proposed  plan.  The  system  of 
sewers  proposed  for  Globe  Village  and  Southbridge  Center  appeals  to  pro- 
vide satisfactorily  for  the  collection  of  the  sewage  of  these  villages  and  for 
conveying  it  by  gravity  to  either  of  the  two  filtration  areas  referred  to 
above.  At  the  upper  filtration  area  indicated  upon  the  plan  there  is  a  fiat 
strip  of  land  lying  between  the  river  and  the  base  of  a  steep  hill,  having  a 
general  width  of  about  400  feet  and  an  area  of  about  15  acres.  It  appears 
that  a  large  portion  of  this  area  is  but  slightly  above  the  level  of  high 
water  in  the  river,  though  some  portions  of  it  are  higher ;  and  in  the  higher 
places  the  material,  as  indicated  by  a  few  test  pits,  appears  to  be  of  a  very 
coarse  sand,  well  suited  for  the  disposal  of  sewage  by  intermittent  filtra- 
tion. A  short  distance  north-west  of  the  upper  end  of  this  area,  in  the 
vicinity  of  the  dam  of  the  American  Optical  Company,  there  is  an  area  at 
a  considerably  higher  elevation,  which  is  composed  apparently  of  coarse 
sand  or  gravel,  from  which  it  is  proposed  to  take  material  to  construct 
filter  beds  upon  the  area  already  referred  to  near  the  river.  If  sufficient 
material  can  be  obtained  at  the  place  referred  to,  it  appears  to  be  practica- 
ble to  construct  15  acres  of  filter  beds  upon  this  area ;  and  an  area  of  this 
size  would  provide  satisfactorily  for  the  disposal  of  the  sewage  of  the  town 
for  a  considerable  number  of  years  in  the  future,  but  the  cost  of  construct- 
ing beds  in  this  way  would  be  large. 

It  is  understood  that  you  propose,  when  the  filter  beds  at  this  place  shall 
have  become  insufiScient  for  the  disposal  of  the  sewage  of  the  town,  to 
extend  the  sewer  to  the  valley  of  Dean  Brook  about  4,500  feet  below  the 
works  of  the  American  Optical  Company  and  2,500  feet  below  the  lower 
end  of  the  upper  filtration  area.  A  general  examination  of  this  land  shows 
that  there  is  an  area  of  about  7  acres  at  such  an  elevation  that  sewage  from 
the  town  could  be  discharged  upon  it  by  gravity,  and  it  is  at  a  sufficient 
elevation  to  make  it  practicable  to  use  the  land  for  the  filtration  of  sewage 
by  lowering  somewhat  the  bed  of  the  brook. 

In  addition  to  this  area  there  appears  to  be  an  area  of  11  acres  which  is 
quite  low,  and  which  it  is  proposed  to  utilize  by  filling  with  material  to  be 
taken  from  a  sandy  ridge  in  the  vicinity ;  and  it  will  probably  be  practica- 
ble to  prepare  in  all  an  area  of  20  acres  for  filter  beds  in  this  locality,  if 
there  is  sufficient  material  available  in  the  sandy  ridge.  Samples  of  soil 
collected  from  a  limited  number  of  test  pits  on  the  area  of  7  acres  which 
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can  be  used  without  much  preparation  and  from  the  sandy  ridge  referred 
to  indicate  that  the  soil  is  probably  of  good  quality  for  filtration  purposes. 
The  advantage  of  using  the  upper  filtration  area  is  thought  to  be  its  near- 
ness to  the  town ;  but  after  careful  consideration  of  the  plans,  the  Board  Is 
of  the  opinion  that  it  may  be  found  considerably  less  expensive  for  the 
town  to  abandon  the  plan  of  utilizing  the  upper  area,  and  extend  its  sewer 
in  the  first  place  to  the  lower  filtration  area,  since  the  cost  of  preparing 
filter  beds  at  the  latter  place  will  probably  be  enough  less  than  the  cost  of 
preparing  beds  at  the  upper  location  to  more  than  make  up  for  the  addi- 
tional length  of  sewer.  Moreover,  the  lower  filtration  area  is  more  remote 
from  the  thickly  settled  portion  of  the  town ;  and,  as  the  population  is  in- 
creasing with  considerable  rapidity,  it  seems  desirable  to  locate  the  filter 
be4s  at  a  greater  distance  from  the.  main  village,  if  practicable,  than  the 
proposed  upper  area.  It  seems  necessary  to  omit  from  this  plan  the  vil- 
lage of  Saundersdale,  which  is  at  so  low  a  level  that  the  sewage  cannot  be 
collected  and  conveyed  to  either  of  the  proposed  disposal  areas  without 
pumping.  While  the  disposal  of  the  sewage  of  the  very  small  population 
contained  in  this  village  by  dischai^ng  it  directly  into  the  river  might  be 
permissible  for  the  present,  at  least,  it  is  very  desirable,  before  finally 
deciding  upon  this  method,  to  determine  whether  it  may  not  be  practicable 
to  purify  the  sewage  by  filtration  before  discharging  it  into  the  river. 

In  the  opinion  of  the  Board,  the  proposed  plan  of  collecting  the  sewage 
in  a  system  of  sewers  from  which  all  storm  and  ground  water  is  excluded 
BO  far  as  practicable,  and  disposing  of  it  by  filtration  upon  land,  is  the  best 
method  of  disposing  of  the  sewage  of  Southbridge ;  and  the  area  suggested 
by  you  in  the  valley  of  Dean  Brook  appears  to  be,  all  things  considered, 
the  best  available  area  for  the  purpose ;  but  the  Board  would  advise,  before 
beginnmg  to  construct  works,  that  a  more  thorough  investigation  be  made 
at  both  filtration  areas,  to  determine  more  accurately  the  character  of  the 
soil  and  whether  there  is  sufiScient  suitable  soil  available  for  the  construc- 
tion of  beds  of  sufi^cient  area  for  the  disposal  of  all  the  sewage  of  the 
town  for  a  reasonable  time  in  the  future. 

The  Board  will  assist  you  in  this  matter  by  making  such  examinadons 
of  samples  of  soil  as  may  be  necessary,  and  will  give  you  further  advice 
when  you  have  the  results  of  further  investigations  to  present,  and  have 
prepared  plans  in  detail  for  the  disposal  of  the  sewage  upon  the  area  which 
is  found  to  be  the  most  satisfactory  for  the  purpose. 

Spencer.  An  application  was  received  from  the  selectmen  of 
Spencer  for  the  advice  and  approval  of  the  State  Board  of  Healtb 
with  reference  to  the  taking  of  a  certain  lot  of  land  for  sewage  dis- 
posal, situated  near  the  main  road  leading  from  Spencer  to  Brook- 
field.     A  hearing  was  held  at  the  oflSce  of  the  Board  July  1,  1897, 
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at  which  the  towns  of  Spencer  and  Brookfield  were  represented. 
Objection  was  made  to  the  location,  and  another  plan  and  location 
were  presented  for  a  lot  situated  south  of  Main  Street  and  west  of 
the  South  Spencer  Road.  The  Board  approved  the  location  and  sent 
the  following  reply  to  the  selectmen  of  Spencer :  — 

July  15,  1897. 

On  the  first  day  of  July,  1897,  upon  a  public  hearing  and  after  consider- 
ation, the  State  Board  of  Health  voted  to  approve  the  purchasing  or  taking 
by  the  town  of  Spencer  of  land  situated  south  of  Main  Street  and  west  of 
the  South  Spencer  Road  in  that  town,  as  shown  upon  a  plan  submitted 
July  1,  1897,  by  the  authorities  of  the  town  of  Spencer,  for  the  purification 
and  disposal  of  sewage,  the  said  land  being  bounded,  measured  and  de- 
scribed as  follows :  — 

First  Tract, —  A  certain  tract  of  land,  situated  in  the  westerly  part  of  said 
Spencer,  owned  by  Joshua  Bemis,  and  bounded  as  follows :  beginning  at  a  north- 
easterly comer  thereof,  on  said  Main  Street,  thence  south  %\^  east,  by  land  of  the 
J.  W.  Wilbur  Company,  about  19  rods  and  9  links ;  thence  south  11^  west  32  rods 
and  17  links ;  thence  south  81^  east  about  14  rods  and  5  links  to  the  road  leading 
to  South  Spencer,  all  of  the  aforesaid  courses  being  by  land  of  the  said  J.  W. 
Wilbur  Company ;  thence  southerly,  by  said  South  Spencer  Road,  about  37  rods  to 
land  now  or  formerly  of  Mrs.  Samuel  Warwick ;  thence  westerly  about  8  rods  and 
17  links ;  thence  south  28^^  west  about  22  rods  to  the  mill-pond,  owned  by  Dufton 
Bxotfaers,  the  last  two  courses  being  by  land  of  said  Warwick ;  thence  westerly  by 
flud  mill-pond  about  50  rods  to  land  of  Lucretia  H.  Upham ;  thence  northerly  by 
land  of  said  Upham,  said  mill-pond  and  other  land  of  said  Dufton  Brothers  to  the 
aforesaid  Main  Street;  thence  easterly  by  said  Main  Street  about  33  rods  to  the 
place  of  beginning,  containing  about  17  acres. 

Second  Tract,  —  A  certam  tract  of  land,  now  or  formerly  owned  by  Mrs.  Samuel 
Warwick,  situated  south-easterly  of  and  adjoining  the  above-described  tract,  with 
buildings  thereon,  and  bounded  as  follows :  beginning  at  the  north-easterly  comer 
thereof^  on  the  westerly  side  of  the  road  leading  to  South  Spencer ;  thence  westerly, 
by  land  of  Joshua  Bemis,  about  8  rods  and  17  links ;  thence  south  28i^  west,  by 
land  of  said  Bemis,  about  22  rods  to  the  mill-pond ;  thence  easterly,  by  said  pond, 
about  17  rods  to  the  old  road ;  thence  northerly,  by  said  old  road  and  the  present 
road  to  South  Spencer,  about  34  rods  to  the  place  of  beginning,  containing  about 
2i  acres. 

Third  Tract.  —  Two  certain  small  tracts  of  land  owned  by  Lucretia  H.  Upham, 
situated  westerly  of  and  adjoining  the  first-described  tract,  and  bounded  as  fol- 
lows :  easterly  by  land  of  said  Bemis ;  and  southerly,  westerly  and  northerly  by 
the  aforesaid  miU-pond,  owned  by  Dufton  Brothers,  containing,  respectively,  about 
li  and  1}  acres. 

The  plan  for  the  disposal  of  the  sewage  of  the  town  of  Spencer  upon  this 
land  contemplates  the  removal  of  the  connections  by  which  storm  water  is 
now  admitted  to  the  sewers  of  the  town,  and  the  diversion  of  the  sewage 
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from  the  present  main  Bewer  to  the  filtration  area  throngh  an  iron  pipe  10 
inches  in  diameter  and  about  3,100  feet  in  length,  laid  in  the  form  of  an 
inverted  siphon.  Provision  is  made  for  screening  the  sewage  before  it 
enters  the  pipe,  which,  at  its  upper  end,  will  be  at  an  elevation  of  about  15 
feet  above  the  point  of  discharge  at  the  filter  beds.  At  a  low  point  in  this 
siphon,  not  far  from  the  place  where  it  leaves  the  main  sewer,  it  is  pro- 
posed to  provide  a  blow-off,  in  order  to  empty  the  pipe  when  necessary. 
Sewage  withdrawn  from  the  pipe  at  this  place  is  to  be  disposed  of  by 
filtration  upon  a  filter  bed  to  be  built  upon  a  lot  of  land  owned  by  the  town 
near  the  junction  of  Main  and  Meadow  streets,  known  as  the  town  lot. 
Another  depression  in  the  pipe  occurs  near  the  proposed  filtration  area 
upon  land  which  you  now  propose  to  take,  and  it  is  proposed  to  dispose  of 
the  sewage  from  this  blow-off,  whenever  it  may  be  opened,  upon  a  bed  to 
be  prepared  for  the  purpose. 

At  the  filtration  area  the  plans  provide  for  the  preparation  of  15  filter 
beds,  having  an  aggregate  area  of  10  acres.  Some  of  the  beds  will  have 
an  elevation  of  only  about  6  feet  above  high  water  in  the  Seven-mile  River, 
and  these  beds  are  to  be  provided  with  underdrains,  while  beds  upon  the 
higher  portion  of  the  area  will  be  constructed  without  underdrains. 

The  Board  has  carefully  considered  this  plan,  and  concludes  that,  in 
general,  it  will  provide  satisfactorily  for  the  disposal  of  the  sewage  of  the 
portion  of  the  town  of  Spencer  which  is  now  provided  with  sewers  discharg- 
ing into  the  Seven-mile  River  near  the  town  lot,  so  called,  if  the  present 
connections  by  which  storm  water  is  admitted  to  the  sewers  are  removed, 
and  if  care  is  taken,  in  making  future  extensions  to  and  connections  with 
the  sewers,  to  prevent  the  entrance  of  storm  or  ground  water. 

It  is  very  desirable  to  screen  the  sewage,  as  proposed,  before  it  enters 
the  siphon,  in  order  to  prevent  the  entrance  of*  large  substances  which 
might  tend  to  clog  the  siphon,  and,  by  providing  a  very  large  screen  area, 
excessive  care  of  the  screens  will  be  avoided. 

Judging  from  information  furnished  by  you  as  to  the  probable  quantity 
of  sewage  that  will  flow  in  the  main  sewer  after  the  storm-water  connec- 
tions have  been  removed,  the  capacity  of  the  iron  pipe,  of  which  it  is  pro- 
posed to  construct  the  siphon,  is  sufl3cient  with  the  available  head  to  carry 
all  of  the  sewage  flowing  in  the  sewer  to  the  filtration  area,  even  should 
the  carrying  capacity  of  the  pipe  be  reduced  by  tuberculation,  or  fouling 
on  the  inside,  as  it  may  be  after  a  longer  or  shorter  period  of  use ;  but  if 
a  considerable  reduction  in  the  capacity  of  the  pipe  should  take  place  from 
this  cause,  and  there  should  also  be  a  material  increase  in  the  population 
of  the  town  and  in  the  quantity  of  sewage  discharged  into  the  sewers  in 
the  future,  the  capacity  of  the  siphon  might  not  be  sufficient  to  remove  the 
whole  flow  of  sewage  at  all  times.  The  capacity  of  the  siphon  could  be 
materially  increased  by  laying  a  larger  pipe  in  the  beginning  without  greatly 
increasing  the  cost  of  the  works ;  and,  in  view  of  all  the  circumstances,  the 
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Board  would  advise  that  a  pipe  of  somewhat  larger  diameter  be  used  in  the 
construction  of  the  works. 

The  material  of  the  proposed  filtration  area  is  of  excellent  quality  for 
the  filtration  of  sewage,  and  the  water  level  in  the  ground  is  apparently  at 
such  a  distance  below  its  surface  that  beds  upon  the  higher  portions  of 
the  area  will  not  require  underdrainage.  The  area  which  it  is  proposed 
to  prepare  in  the  beginning  is  ample  for  the  present  needs  of  the  town,  if 
storm  water  is  excluded  from  the  sewers,  and  it  is  practicable  to  enlarge 
the  area  considerably  by  the  construction  of  other  beds  if  it  becomes  nec- 
essary. The  eflfluent  will  be  discharged  into  the  Seven-mile  River,  and,  if 
the  beds  are  carefully  constructed  with  underdrainage  where  necessary  and 
receive  proper  attention,  the  disposal  of  sewage  at  this  place  in  the  man- 
ner proposed  will  not  have  an  unfavorable  effect  upon  the  appearance  or 
odor  of  the  stream. 

The  present  plan  does  not  provide  for  taking  the  sewage  from  the  sewer 
which  now  discharges  into  the  Seven-mile  River  near  Pleasant  Street ;  and, 
while  a  thorough  investigation  of  the  best  method  of  disposing  of  this  sew- 
age has  not  been  made,  the  indications  are  that  it  can  be  purified  on  land 
in  the  vicinity  of  the  outlet,  and  at  a  less  cost  than  by  constructing  a  sewer 
to  connect  this  system  with  the  system  which  serves  the  greater  portion  of 
the  town. 

Taunton.  A  plan  for  the  sewerage  of  the  city  of  Taunton  and  for 
the  disposal  of  the  sewage  on  land  in  Berkley  on  the  Assonet  Neck 
Road  was  presented  to  the  Board  by  the  sewer  commissioners, 
April  30, 1897. 

In  compliance  with  the  provisions  of  chapter  268  of  the  Acts  of 
1897,  a  hearing  was  held  at  the  office  of  the  Board,  on  July  15, 1897, 
with  reference  to  the  proposed  method  of  sewage  disposal  of  Taunton. 
A  letter  was  received  by  the  Board  from  the  counsel  of  the  town  of 
Berkley,  stating  that  **  The  town  of  Berkley  is  entirely  satisfied  with 
the  statute  of  1897  regarding  Taunton  sewerage.  They  do  not  desire 
to  bo  any  further  heard  in  the  matter. '^  And  the  following  reply  was 
sent  to  the  sewer  commissioners  on  the  same  day :  — 

The  State  Board  of  Health  received  from  you,  on  April  80,  1897,  the 
following  application,  requesting  the  approval  by  the  Board  of  a  plan  of 
sewerage  and  sewage  disposal  for  the  city  of  Taunton :  — 

We  herewith  submit  to  you  a  plan  for  a  system  of  sewers  and  sewage  disposal 
for  the  city  of  Taunton,  Mass.,  as  provided  in  chapter  219  of  the  Acts  of  1895,  and 
also  in  the  act  to  authorize  the  city  of  Taunton  to  extend  its  system  of  sewerage.  .  .  . 
being  chapter  268  of  the  Acts  of  1897. 
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A  general  description  of  this  plan  is  to  conduct  all  of  the  sewage  to  a  place  just 
below  the  comer  of  West  Water  and  Fifth  streets,  to  build  a  reservoir  and  pump- 
ing station  there,  and  to  force  the  sewage  to  land  in  Berkley  on  Assonet  Neck  Road, 
so  called,  and  there  treat  it  by  downward  filtration  through  sand.  Samples  of  the 
sand  from  this  field  have  been  submitted  to  your  engineer  for  examination. 

We  propose  to  follow  the  plan  designed  by  Luther  Dean,  city  engineer,  and 
described  by  him  in  his  report  to  us,  dated  Jan.  28, 1897.  A  copy  of  said  report 
accompanies,  and  is  made  a  part  of,  this  petition. 

We  hereby  submit  this  plan,  as  described  in  this  report,  to  you  for  your  con- 
sideration, and  if  it  meets  with  your  approval,  request  your  permission  to  build 
said  system  of  sewers  and  sewage  disposal. 

The  report  of  the  city  engineer,  dated  Jan.  ^8,  1897,  referred  to  in  the 
above  application,  contains  the  following  outline  of  the  proposed  plans  of 
sewerage  and  sewage  disposal :  — 

The  general  plan  is,  then,  to  collect  all  of  the  sewage  at  Taunton  River,  just 
below  Fifth  Street,  to  build  a  covered  reservoir  here  for  the  proper  collection  of 
this  sewage,  to  build  a  pumping  station  here,  and  to  force  the  sewage  to  the  land 
on  the  Assonet  Neck  Road,  and  there  treat  it  by  downward  filtration  through  sand. 
In  my  opinion,  the  main  trunk  sewer  could  be  safely  emptied  into  the  river  at  this 
point  during  construction,  so  that  the  pumping  station,  force-main  and  filter-beds 
need  not  be  built  until  later. 

The  accompanying  plans  show  contours  on  the  Berkley  field,  the  location  of  the 
field  and  the  approximate  location  of  the  force-main,  the  location  of  the  trunk 
sewers  and  the  boundaries  of  the  drainage  areas  served  by  them.  The  sizes  and 
grades  for  proposed  trunk  sewers  are  shown  on  accompanying  profiles. 

The  land  which  it  is  proposed  to  use  for  sewage  disposal  on  the  Assonet 

Neck  Road  is  shown  upon  a  plan  made  by  Luther  Dean,  city  engineer,  and 

filed  with  this  Board,  June  1,  1897,  and  is  more  particularly  described  in 

a  communication  signed  by  your  Board,  dated  June  16,  1897.     In  this 

'  communication  you  also  add :  — 

The  proposed  plan  includes  as  an  essential  feature  that  all  sewage  from  the 
sections  of  Taunton  on  the  westerly  side  of  Taunton  River  shown  upon  the  "  map 
of  a  section  of  the  city  of  Taunton  for  proposed  sewerage  system,  Luther  Dean, 
city  engineer,  1897,^^  filed  with  this  petition,  shall  be  disposed  upon  this  land  on  or 
before  the  first  day  of  July,  1902. 

In  accordance  with  the  provisions  of  chapter  219  of  the  Acts  of  1895  and 
of  chapter  268  of  the  Acts  of  1897,  a  hearing  was  given  by  the  State  Board 
of  Health  at  its  office  on  July  15,  1897,  after  notice  by  the  Board  of  the 
presentation  to  it  of  the  proposed  sewerage  system  for  its  approval,  by 
publication  of  such  notice  in  two  daily  papers  and  one  weekly  paper  in  the 
city  of  Taunton,  and  by  official  notice,  in  writing,  to  the  selectmen  of  the 
town  of  Berkley. 

The  State  Board  of  Health,  having  considered  the  proposed  plan  of 
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sewerage  and  sewage  disposal  for  the  city  of  Taunton  as  presented  by  the 
sewer  commissioners  of  said  city,  and  as  modified  by  them  in  their  communi- 
cation dated  June  16,  1897,  approves  the  proposed  system  as  so  modified, 
and  the  proposed  location  of  the  sewage-disposal  works ;  an  essential  part 
and  feature  of  the  system  hereby  approved  being  that  all  sewage  from  these 
sections  of  said  city  on  the  westerly  side  of  the  Taunton  River,  shown  upon 
the  map  entitled,  "Map  of  a  section  of  the  city  of  Taunton  for  proposed 
sewerage  system,  Luther  Dean,  city  engineer,  1897,"  filed  with  the  petition 
of  said  commissioners,  shall  be  disposed  of  upon  land  upon  the  Assonet 
Neck  Road  described  in  the  above  communication  from  said  commissioners 
to  said  State  Board  of  Health,  dated  June  16,  1897,  on  or  before  the  first 
day  of  July,  A.D.  1902. 

The  proposed  system  is  designed  to  take  sewage  only,  and  it  is  proposed 
to  construct  underdrains  beneath  the  sewers  to  remove  ground  water  and 
to  reduce  the  leakage  of  ground  water  into  the  sewers.  It  is  very  desirable, 
where  all  of  the  sewage  must  be  pumped  and  purified,  that  the  quantity 
should  be  as  small  as  possible ;  and,  if  the  system  is  thoroughly  constructed 
in- the  manner  proposed,  the  main  trunk  sewers  will  provide  fof  the  removal 
of  the  sewage  of  the  districts  which  they  are  designed  to  serve. 

The  proposed  pumping  station  is  located  in  the  vicinity  of  a  considerable 
population,  but  the  best  practicable  location  seems  to  be  in  this  immediate 
neighborhood.  On  account  of  its  proximity  to  houses,  it  will  be  necessary, 
in  order  that  there  may  be  no  odor  from  it,  to  make  provision  by  connection 
with  the  chimney  of  the  boiler  house  for  the  thorough  ventilation  of  the 
sewers,  screen  chambers,  pump  well  and  reservoir,  and  any  other  places 
from  which  an  odor  of  sewage  might  escape ;  and,  with  proper  care  in  the 
design  and  construction  of  the  station,  no  odor  need  ever  be  noticed  from 
it  in  the  vicinity. 

It  is  proposed  to  construct  a  covered  reservoir  at  the  pumping  station  to 
receive  the  night  flow  of  sewage,  and  to  pump  the  sewage  during  working 
hours  through  a  twenty-inch  force-main  to  the  proposed  disposal  area  near 
the  Assonet  Neck  Road.  During  the  first  few  years  of  the  operation  of  the 
works  it  may  be  feasible,  with  a  small  reservoir,  to  pump  all  of  the  sewage 
in  the  day-time,  and  with  a  small  quantity  of  sewage  this  method  would 
probably  be  the  most  economical ;  but  with  the  extension  of  the  system 
the  quantity  of  sewage  is  likely  before  many  years  to  become  so  large  that 
the  economy  of  pumping  through  a  larger  main  would  more  than  offset  the 
extra  cost  of  the  construction  of  a  larger  main  in  the  beginning. 

The  plans  provide  for  an  overflow  at  the  pumping  station  to  waste  the 
sewage  in  case  of  necessity  into  the  river ;  and  in  a  system  like  this  it  is 
essential  that  some  such  provision  be  made  whereby  the  sewage  can  be  dis- 
posed of  in  case  of  accident  to  pumps,  pumping  station  or  force-main,  but 
this  overflow  should  be  used  only  in  an  emergency,  and  not  in  the  ordinary 
operation  of  the  works. 
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Provision  for  blow-offs  from  the  force-main  has  also  been  made,  at  points 
where  depressions  occur,  and  the  places  for  these  blow-offs  appear  to  be 
the  best  that  it  is  practicable  to  select.  They  must  be  considered,  of  course, 
only  as  provisions  for  unforeseen  emergencies,  and  not  for  frequent  or 
regular  use. 

The  proposed  filtration  area  is  located  in  a  nearly  uninhabited  region, 
and  contains  a  porous  soil  well  adapted  to  the  disposal  of  sewage  by  inter- 
mittent filtration.  Plans  for  the  preparation  of  the  filtration  area  in  detail 
have  not  yet  been  presented  to  the  Board,  but  the  preliminary  examinatioDS 
indicate  that  the  area  is  ample  for  the  disposal  of  all  of  the  sewage  of 
Taunton  for  many  years  in  the  future. 

United  States  Arsenal  at  Watebtown.  The  following  com- 
munication was  addressed  to  the  commandant  of  the  United  States 
Arsenal  at  Watertown,  with  reference  to  the  disposal  of  the  sewage 
of  the  arsenal  into  the  Charles  River :  — 

Not.  4,  1807. 

For  several  years  the  work  of  preventing  the  pollution  of  the  Charles 
River  and  improving  its  sanitary  condition  has  been  going  forward  under 
the  direction  of  the  State  and  of  the  local  communities  along  the  stream, 
and,  by  the  constmction  of  the  metropolitan  sewerage  system,  at  a  cost  of 
more  than  $5,000,000,  and  of  tributary  sewerage  systems  in  all  the  popu- 
lous towns  bordering  the  river  in  the  lower  portion  of  its  course,  a  means 
of  disposing  of  sewage  without  discharging  it  into  the  river  has  been  pro- 
vided, and  practically  all  sewage  is  now  diverted  from  the  river.  The 
sewers  from  the  United  States  Arsenal  buildings  at  Watertown,  however, 
still  discharge  directly  into  the  stream. 

A  system  of  sewerage  has  been  constructed  by  the  town  of  Watertown, 
and  it  is  feasible,  by  the  construction  of  a  sewer  through  the  Arsenal 
grounds,  to  intercept  the  sewage  from  the  government  buildings,  and  con- 
vey it  to  one  of  the  town  sewers  which  passes  through  the  easterly  end  of 
the  Arsenal  grounds  and  connects  with  the  metropolitan  sewer  on  the 
southerly  side  of  the  river,  and  thus  dispose  of  it  in  connection  with  the 
general  system  for  the  Charles  River  valley. 

Under  the  circumstances,  the  United  States  government  ought  now  to 
remove  its  sewage  from  the  river,  and  dispose  of  it  in  connection  with  ^e 
general  sewage-disposal  system  of  the  valley,  which  has  been  constructed 
at  a  large  expense,  with  special  reference  to  preventing  the  pollution  of 
this  stream.  The  Board,  therefore,  presents  you  this  statement  of  the 
facts,  in  order  that  you  may  look  into  the  matter  and  urge  the  proper 
authorities  to  provide  means  for  diverting  the  sewage  of  the  buildings  tnd 
grounds  of  the  United  States  Arsenal  from  the  river,  and  thus  remove  the 
most  serious  source  of  pollution  of  the  stream  that  now  exists  in  this 
region. 
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Wabeham  (Onset  Bay).  The  Onset  Bay  Grove  Association  ap- 
plied to  the  Board,  Nov.  20,  1896,  for  its  advice  relative  to  a  pro- 
posed system  of  sewerage  and  sewage  disposal  for  the  sammer  resort 
known  as  Onset  Bay.  The  Board  replied  to  this  application  as  fol- 
lows :  — 

Feb.  5,  1897. 

The  State  Board  of  Health  received  from  you,  on  Nov.  20,  1896,  an 
application  for  advice  with  reference  to  a  proposed  plan  of  sewerage  and 
sewage  disposal  for  a  portion  of  the  village  of  Onset  in  the  town  of  Ware- 
ham,  accompanied  by  a  general  description  of  the  proposed  plan  and  a 
sketch  of  the  village,  showing  the  proposed  location  of  sewers  and  of 
a  filter  bed  on  the  shore  of  East  River  at  Wabun  Grove. 

It  appears  from  your  application  that  it  is  proposed  that  the  sewage 
from  the  buildings  shall  be  discharged  into  catch-basins  or  cess-pools, 
from  which  the  liquid  will  be  allowed  to  overflow  into  the  sewers,  while  the 
solid  matter  would  be  removed  from  openings  at  the  top  of  the  catch- 
basins.  It  is  suggested  that  the  proposed  sewers  on  the  easterly  side  of 
the  village  would  relieve  the  most  congested  part,  and  that,  if  they  should 
work  satisfactorily,  another  sewer  could  be  constnicted  in  West  Central 
Avenue,  with  a  filter  bed  on  the  westerly  side  of  the  village. 

The  Board  has  caused  an  examination  of  the  village  and  of  the  location 
of  the  proposed  filter  bed  near  East  River  to  be  made  by  one  of  its 
engineers,  and  has  examined  the  proposed  plan.  It  appears  that  the  pro- 
posed filter  bed  is  situated  between  one  of  the  public  streets  and  the  high- 
water  line  in  the  river,  and  consists  of  a  strip  of  land  approximately  100 
feet  in  width  by  2,000  feet  in  length,  much  of  which  is  very  little  above 
the  level  of  high  water.  It  further  appears  that  it  is  proposed  to  construct 
a  flush  tank  beneath  or  in  the  vicinity  of  the  street,  from  which  sewage 
would  be  conveyed  across  the  street  and  discharged  at  various  points,  and 
allowed  to  filter  through  a  prepared  bed  of  sand  and  stones  into  the  East 
River.  Judging  from  the  elevation  at  which  the  proposed  flush  tank 
would  be  constructed,  it  does  not  appear  practicable  to  discharge  the 
sewage  upon  the  surface  of  the  filter  bed,  but  it  is  understood  that  you 
pro]>ose  to  filter  the  sewage  laterally  through  the  bed. 

The  Board  has  carefully  considered  the  proposed  plan,  and  concludes 
that  it  would  be  impracticable  to  purify  any  considerable  quantity  of 
sewage  upon  the  proposed  filtration  area  by  this  method.  Moreover,  the 
scheme  would  provide  for  only  a  part  of  the  thickly  settled  portion  of  the 
villflge  ;  and,  even  if  suitable  filter  beds  for  the  easterly  system  could  be 
constracted  at  the  place  proposed,  the  cost  would  be  large,  and  the  loca- 
tion ie  undesirably  near  the  thickly  settled  portion  of  the  village.  It 
is  very  important,  also,  to  avoid  the  construction  of  the  proposed  catch- 
baains,  which  are  not  only  unnecessary  in  connection  with  a  properly  de- 
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signed  system  of  sewerage,  but  which  would  be  the  sources  of  serioos 
nuisances. 

The  Board  would,  therefore,  advise  that  you  have  a  further  investiga- 
tion made  by  an  engineer  of  experience  in  designing  systems  of  sewerage 
and  sewage  disposal,  with  a  view  to  the  collection  of  all  the  sewage  of  the 
village  and  its  disposal  at  some  suitable  place,  as  remote  as  practicable 
from  dwellings,  and  in  such  manner  that  the  sewage  may  not  pollute  the 
bay  or  local  water  courses. 

Webster.  The  sewer  committee  of  Webster  applied  to  the 
Board,  Dec.  1,  1897,  for  its  advice  relative  to  the  sewerage  and 
sewage  disposal  of  Webster,  involving  treatment  upon  land  in  the 
valley  of  French  River.  The  Board  replied  to  this  application  as 
follows :  — 

Jak.  7, 1896. 

The  State  Board  of  Health  received  from  you,  on  Dec.  1,  1897,  an  ap- 
plication for  advice  as  to  a  proposed  system  of  sewerage  and  sewage  dis- 
posal for  the  town  of  Webster,  in  which  you  state  that  it  is  proposed  to 
collect  the  sewage  into  a  main  sewer  passing  along  the  French  River  and 
discharging  into  receiving  reservoirs  at  a  place  about  a  mile  south  of  the 
town,  from  which  it  is  proposed  to  pump  it  upon  land  in  the  vicinity  and 
then  purify  it  by  intermittent  filtration. 

The  application  was  accompanied  by  a  plan,  showing  the  area  which  it 
is  proposed  to  use  for  sewage-disposal  purposes,  including  the  approximate 
location  of  the  pumping  station  and  receiving  reservoirs. 

The  Board  has  examined  the  plans  and  has  caused  the  land  which  yoo 
propose  to  use  for  sewage-disposal  purposes  to  be  examined  by  one  of  its 
engineers,  and  samples  of  the  soil  to  be  analyzed.  The  proposed  filtration 
area  is  situated  on  the  easterly  side  of  the  French  River,  about  one  mile 
south  of  the  main  village  of  Webster,  and  lies  on  both  sides  of  the  Norwich 
and  Worcester  division  of  the  New  England  Railroad,  south  of  the  point 
where  it  is  joined  by  the  Southbridge  branch.  The  area  appears  to  be  well 
situated  for  the  purpose  for  which  it  is  proposed  to  use  it ;  and  the  exami- 
nations of  samples  of  soil  from  test  pits  in  various  parts  of  the  area,  both 
east  and  west  of  the  railroad,  show  that  the  soil  found  beneath  the  layer 
of  loam  at  the  surface  is  of  excellent  quality  for  the  disposal  of  sewage 
by  intermittent  filtration.  With  properly  prepared  filter  beds  upon  this 
area  the  sewage  can  be  purified  so  thoroughly  that  the  effluent  may  be  dis- 
charged into  the  French  River  without  danger  of  causing  any  trouble  from 
the  stream  below. 

It  is  understood  that  large  quantities  of  wool  are  scoured  at  the  mills 
located  in  the  town,  and  that  tiie  sewage  from  this  process  will  be  taken 
into  the  sewers  when  they  shall  have  been  constructed.    The  Board  has 
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DO  information  as  to  the  amount  of  this  manufacturing  sewage  or  its  char- 
acter ;  and,  Tvhile  it  is  essential  that  the  manufacturing  sewage  be  removed 
from  the  river  as  far  as  possible,  experience  with  the  sewage  from  other 
wool-scouring  establishments  indicates  that  it  may  not  be  necessary  to 
take  into  the  sewers  all  the  liquid  from  the  mills,  but  that  it  may  be  neces- 
sary to  subject  at  least  a  portion  of  it  to  some  process  for  removing  solid 
matters  which  would  tend  to  clog  the  sewers  and  filters.  . 

Plans  showing  in  detail  the  proposed  storage  tanks,  pumping  station  and 
filter  beds  have  not  as  yet  been  submitted.  The  plan  in  general  is,  in  the 
opinion  of  the  Board,  an  appropriate  one  for  the  disposal  of  the  sewage 
of  the  town  of  Webster. 


PoLLUTiox  OP  Streams,  Ponds  and  Sources  op  Water  Supply. 

The  following  is  the  substance  of  the  action  of  the  Board  in  reply 
to  applications  made  during  1897  for  advice  in  regard  to  the  pollu- 
tion of  ponds  and  streams  used  as  sources  of  water  supply :  — 

New  Bedpord.  A  letter  was  received  from  the  board  of  health 
of  New  Bedford,  Nov.  3,  1897,  stating  that  *'  a  very  severe  case  of 
typhoid  fever  had  made  its  appearance  among  the  Italian  colony  at 
work  upon  the  water-shed  of  the  New  Bedford  water  supply."  The 
attention  of  the  State  Board  of  Health  was  called  to  the  fact  that 
the  water-shed  was  in  the  limits  of  a  neighboring  town,  and  hence 
the  advice  of  the  State  Board  was  desired  with  reference  to  the  same. 
The  Board  replied  to  this  letter  as  follows :  — 

Nov.  6, 1897. 

In  respHJnse  to  your  request  of  November  3,  the  Board  has  caused  an 
examination  to  be  made  with  reference  to  the  case  of  typhoid  fever  at 
Little  Quittacos  Pond,  and  of  the  conditions  prevailing  along  the  conduit 
line  through  the  water-shed  of  the  Acushnet  reservoir. 

The  ease  of  typhoid  fever  referred  to  occurred  among  laborers  employed 
in  constructing  the  pumping  station  at  Little  Quittacas  Pond,  who  reside 
in  a  camp  near  the  south-westerly  shore  of  the  pond,  and  within  its  water- 
shed. The  pipe  line  through  which  the  water  is  to  be  pumped  from  this 
pond  to  the  city  has  not  yet  been  completed,  so  that  the  only  means  of 
drawing  water  from  this  pond  is  through  a  canal  by  means  of  which  it  is 
discharged  into  one  of  the  feeders  of  the  Acushnet  reservoir.  It  appears, 
however,  that  this  canal  has  been  closed  for  some  time,  and  that  no  water 
is  at  present  being  drawn  from  Little  Quittacas  Pond  for  the  supply  of  the 
citfv  of  New  Bedford,  and  that  you  do  not  propose  to  draw  any  water  from 
this  source  for  several  months. 
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The  new  pipe  line  from  Little  Quittacas  Pond  to  the  city  passes  throogfa 
the  water-shed  of  Roaring  Brook,  one  of  the  feeders  of  Acushnet  reservoir, 
from  which  your  present  supply  of  water  is  drawn.  There  are  two  camps 
of  laborers  along  this  pipe  line,  the  most  south-westerly  one  being  close 
to  the  brook,  while  the  other  is  about  three-quarters  of  a  mile  north-easteriy 
from  this  camp,  but  still  within  the  water-shed  of  Roaring  Brook.  It  ap- 
pears that  one  of  the  laborers  living  in  the  latter  camp  has  been  taken  ill 
recently  with  a  disease  which  is  thought  to  be  typhoid  fever,  and  it  ifl 
understood  that  this  man  worked  along  the  pipe  line  between  this  camp 
and  Roaring  Brook,  but  it  is  not  possible  to  determine  whether  the  brook 
was  polluted  by  this  case. 

Where  large  numbers  of  laborers  are  employed  upon  work  such  as  that 
now  being  done  within  the  water-shed  of  the  New  Bedford  reservoir,  it  w 
difficult  to  insure  the  collection  of  human  excrement  and  other  waste  mate- 
rial at  any  specially  provided  place  or  places ;  but,  by  providing  receptacles 
for  such  matter  and  by  a  careful  policing  of  the  water-shed,  much  can  be 
done  in  preventing  the  danger  of  polluting  local  water  courses.  The  danger 
of  pollution  of  water  courses  by  laborers  working  upon  a  water-shed  may 
also  be  lessened  by  having  a  careful  medical  inspection  made  of  the  men 
at  frequent  intervals,  so  that  any  sickness  among  them  may  be  detected. 

In  your  present  circumstances,  the  Board  would  advise  that  all  human 
excrement  and  other  refuse  matter  that  can  be  found,  either  on  the  water- 
shed of  Acushnet  reservoir  or  Little  Quittacas  Pond,  be  gathered  and  dis- 
posed of  in  some  suitable  manner,  and  that  privies,  or,  what  is  better, 
earth-closets,  be  provided  for  the  use  of  employees,  and  that  the  region 
be  policed  to  prevent  the  pollution  of  other  localities.  It  is  also  advised 
that  you  have  a  careful  medical  inspection  of  the  employees  made  at 
frequent  intervals,  in  order  that  any  illness  among  them  may  be  detected 
in  the  beginning.  It  is  important  that  the  camp  located  in  the  vicinity  of 
Roaring  Brook  be  removed,  and  that  all  camps  be  so  located  as  to  be  re- 
mote from  streams. 

The  danger  from  the  case  at  Little  Quittacas  Pond  seems  more  remote 
at  present  than  the  danger  of  the  pollution  of  the  Acushnet  reservoir,  from 
which  your  supply  is  now  wholly  drawn ;  and  the  first  efforts  should  be 
directed  to  preventing  any  further  danger  of  the  pollution  of  the  feeders 
of  this  reservoir. 

Should  you  desire  any  further  advice  in  the  matter,  the  Board  will,  upon 
application,  give  the  matter  prompt  attention. 

Needham.  The  Board  received  a  letter  from  the  water  conunis- 
sioners  6(  Needham,  Nov.  11,  1897,  stating  their  belief  that  the 
keeping  of  swine  in  large  nambers  on  the  water-shed  of  the  public 
water  sapply  of  the  town  is  a  constant  and  increasing  menace  to  tbe 
parity  of  the  water,  and  at  the  aame  time  requesting  the  Board  to 
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make  an  examination  of  the  territory  and  ^^  make  snch  recommenda^ 
tions  and  take  such  action  as  will  enable  the  water  commissioners  to 
secure  the  abatement  of  the  cause  of  pollution  in  the  quickest  man- 
ner possible."    The  Board  replied  to  this  application  as  follows :  — 

Jan.  6, 1896. 

In  accordance  with  your  request,  the  Board  has  caused  the  locality  to 
be  examined  by  its  engineer  and  a  careful  investigation  to  be  made  as  to 
the  sources  of  pollution  within  the  water-shed  of  the  brook  near  which  the 
well  used  as  a  source  of  water  supply  of  the  town  is  located.  As  a  result 
of  this  investigation,  the  Board  finds  that  large  numbers  of  swine  and 
other  animals  are  kept  at  several  places  within  the  water-shed  of  the  brook. 
Many  of  these  places  are  situated  in  close  proximity  to  the  brook  or  its 
tributaries,  and  the  board  concurs  in  your  opinion  that  they  are  a  menace 
to  the  purity  of  the  water  of  the  well  from  which  the  water  supply  of  the 
town  is  taken. 

An  examination  of  the  results  of  chemical  analyses  of  samples  of  water 
collected  from  the  well  from  time  to  time  since  the  works  were  first  con- 
structed shows  that  while  the  water  is  at  present  of  excellent  quality,  it 
has  shown  a  slight  tendency  to  deteriorate  in  recent  years. 

In  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  it  is 
important  to  reduce  the  pollution  on  the  water-shed  as  much  as  practicable, 
and  the  removal  of  the  piggeries  is  an  important  step  in  this  direction. 
The  board  of  health  of  Needham  appears  to  have  power  to  cause  the  re- 
moval of  any  nuisances  of  this  sort  existing  upon  the  water-shed. 

Whitaian.  An  application  was  received  from  the  board  of  health 
of  Whitman,  Feb.  4,  1897,  for  the  advice  of  the  State  Board  of 
Health  relative  to  the  best  mode  of  protecting  the  purity  of  the  water 
supply  of  the  town  from  pollution  by  the  drainage  of  certain  houses 
and  stables  in  the  town.  The  Board  replied  to  this  application  as 
follows :  — 

Mabch  30,  1897. 

The  State  Board  of  Health  received  from  you,  on  Feb.  4,  1897,  an 
application  for  advice  with  reference  to  protecting  the  purity  of  the  water 
supply  of  Whitman,  in  which  you  state  that  the  supply  is  polluted  by  sink 
waste  and  the  contents  of  stable  basements. 

The  source  of  water  supply  of  the  town  of  Whitman  is  a  filter  gallery  on 
the  easterly  side  of  Hobarfs  Pond,  supplemented  with  water  drawn  directly 
from  the  pond. 

It  appears,  from  information  furnished  by  you,  that  there  is  a  drain  run- 
ning from  the  vicinity  of  Temple  Street  in  the  village  of  Whitman  to  a  small 
pond  in  the  park,  and  thence  to  a  brook  flowing  into  Hobart's  Pond,  which 
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is  designed  to  carry  off  the  surface  drainage  from  territory  near  the  centre 
of  the  village,  and  that  you  believe  that  polluting  matters  are  being  dis- 
charged directly  into  this  drain.  If  this  is  the  case,  it  is  within  the  power 
of  your  board  to  prevent  the  discharge  of  sewage  into  the  drain,  and  the 
disposal  of  sewage  in  this  way  should  be  prevented.  The  method  of  pro- 
cedure in  such  cases  is  prescribed  by  statute.  There  would,  however,  s^ 
be  danger  that  the  water  entering  the  drain  might  be  polluted,  especially 
as  there  are  no  sewers  to  remove  the  sewage  from  the  region  which  the 
drain  is  designed  to  serve,  and,  in  order  to  avoid  all  danger  of  the  p(d- 
lution  of  Hobart's  Pond  by  this  drain,  it  would  be  best  to  divert  it  from  its 
present  outlet  and  discharge  it  into  the  stream  below  the  outlet  of  the  pond. 

But  if  all  danger  of  pollution  of  your  water  supply  by  this  drain  should 
be  removed,  other  sources  of  pollution  would  still  remain,  some  of  which 
may  be  more  serious  than  the  one  under  consideration.  From  a  general 
examination  of  the  water-shed  of  Hobart's  Pond  and  the  stream  which  feeds 
it,  it  appears  that  there  are  about  4,500  people  living  within  the  water- 
shed of  the  pond  in  the  villages  of  North  Ablngton,  Abington  and  Whit- 
man, equivalent  to  a  population  of  about  670  persons  per  square  mile,  and 
as  none  of  these  villages  are  provided  with  sewerage  systems,  though  thej 
have  public  water-supplies,  much  sewage  necessarily  finds  its  way  directly 
or  indirectly  into  the  streams,  and  chemical  analyses  of  samples  of  water 
collected  at  several  points  on  the  main  stream  above  Hobart's  Pond  shov 
marked  evidences  of  sewage  contamination. 

Under  the  circumstances,  the  Board  is  of  the  opinion  that  the  water  of 
Hobarf s  Pond  in  its  present  state  is  unsafe  for  drinking,  and  would  con- 
tinue to  be  so  after  diverting  the  water  of  the  drain  in  Whitman  away  from 
the  pond.  Moreover,  analyses  of  water  of  the  filter  gallery  made  by  the 
Board  from  time  to  time  for  several  years  indicate  that  the  water  is  derived 
largely  by  filtration  through  the  ground  from  Hobarfs  Pond ;  and  the  high 
color  and  large  amount  of  organic  matter  and  of  iron  found  in  the  water  at 
times  indicate  that  a  portion,  and  perhaps  the  greater  portion,  of  the  water 
entering  the  filter  gallery  comes  so  directly  from  the  pond  that  It  is  not 
thoroughly  purified  in  its  passage  through  the  ground,  and  the  water  of  the 
filter  gallery  cannot  be  regarded  as  safe  for  drinking. 

It  is  probable  that  the  danger  of  the  pollution  of  the  pond  could  be  con- 
siderably lessened  by  a  careful  and  constant  inspection  of  the  water-shed, 
to  prevent  sewage  entering  any  of  the  streams ;  but  the  cost  would  be  laige« 
and  it  would  be  very  difficult,  even  if  sewers  are  constnicted  in  the  villages, 
to  prevent  all  danger  of  the  pollution  of  Hobart's  Pond  from  the  population 
within  its  water-shed.  It  appears  that  measures  have  already  been  taken 
by  the  town  to  secure  a  water  supply  from  another  source,  and  tiie  Board 
would  advise  that  a  new  supply  be  introduced  from  some  suitable  source 
as  soon  as  possible,  and  the  use  of  your  present  polluted  sources  for 
domestic  purposes  be  discontinued. 
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EXPLANATORY  NOTE. 

The  systematic  examlnatioD  of  the  water  sapplles  of  the  State  was  began  Jane  1, 
1887,  and  has  been  continned  up  to  the  present  time.  The  resnlts  of  the  Investi- 
gations made  daring  the  first  two  years  were  pnbllshed  in  a  special  report  of  the 
Board  npon  the  Examination  of  Water  Supplies  (1890),  and  of  those  made  daring 
socceeding  years  in  the  annnal  reports  of  the  Board  beginning  with  the  Twenty-second 
Annual  Report  (1890). 

The  special  report  contains  a  description  of  each  of  the  water  sapplles  In  the 
State  existing  at  the  date  of  that  report,  and  the  annual  reports  contain  descriptions 
of  new  works  and  changes  in  existing  worlcs. 

In  all  of  these  reports  an  alphabetical  arrangement  by  towns  has  been  adopted. 
Soarces  x>f  water  supply  are  tabulated  under  the  name  of  the  town  sapplied,  other 
waters  under  the  name  of  the  town  in  which  they  are  sitnated.  The  analyses  of 
water  from  the  larger  rivers  not  used  as  soarces  of  water  supply  are  given  in  a  sub- 
sequent tabulation,  headed  '*  Examination  of  Rivers  " 

The  method  of  mailing  the  chemical  examinations  remains  anchanged,  and  the 
results  are  presented  in  the  tables  of  this  report  in  the  same  form  as  In  the  last  one. 
The  samples  of  water  are  usually  received  at  the  laboratory  from  twenty-fonr  to 
forty-eight  hours  after  collection.  All  surface  water  and  snch  samples  of  ground 
water  as  contain  suspended  matter  are  filtered  through  filter-paper  before  determin- 
ing the  color,  the  residue  on  evaporation  and  the  albamlnold  ammonia  in  solution. 
Some  groand  waters  which  are  perfectly  clear  and  colorless  when  drawn  from  the 
gronnd  become  tnrbld  and  colored  on  standing,  in  consequence  of  the  oxidation  of 
the  iron  which  they  contain.  In  these  waters  the  residue  on  evaporation  is  deter- 
mined without  filtration,  since  this  Iron  is  an  essential  and  not  an  accidental  Ingre- 
dient In  the  water.  In  the  changes  which  accompany  the  oxidation  of  the  iron  in 
waters  of  this  character,  they  become  first  cloudy  (well  described  by  the  word 
mWtp)  and  finally  deposit  a  precipitate  of  oxide  of  iron.  In  the  cloudy  condition 
they  have  a  distinct  color,  which,  while  it  does  not  have  the  same  significance  as  in 
the  case  of  surface  waters,  and  is  only  a  passing  phenomenon,  is,  nevertheless,  of 
interest  as  showing  a  color  which  the  water  may  assume  while  the  oxidation  of  the 
iron  is  in  progress.  When  the  iron  is  all  oxidized  and  precipitated  the  water  may 
become  colorless  again.  In  some  cases,  however,  the  iron  occurs  in  combination 
with  organic  matter,  forming  a  much  more  stable  body.  In  such  cases  the  water  is 
of  a  brown  color  when  first  drawn  from  the  ground,  and,  while  the  iron  begins  to 
oxidize  soon  after  the  water  is  exposed  to  the  air,  the  process  goes  on  slowly  and 
the  water  may  remain  colored  and  iron  continue  to  precipitate  for  a  long  time. 
The  color  of  water  is  expressed  by  numbers  which  increase  with  the  amount  of 
color.  The  standard  used  is  nesslerized  ammonia,  as  described  on  page  581  of  the 
Special  Report  upon  the  Examination  of  Water  Supplies,  1890,  and  on  page  829  of 
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the  Annaal  Report  for  1892.  Boston  water,  as  drawn  from  a  tap  at  the  State  House, 
bad  an  average  color  in  1897  of  0.65.  Other  water  sapplies  in  the  State  had  an 
average  color  of  from  0  to  1.83. 

In  cases  where  examinations  of  a  sonrce  have  been  made  with  regularity  for 
several  years,  and  the  character  of  the  water  has  changed  materially  daring  the  time 
that  the  examinations  have  been  made,  the  averages  of  the  chemical  analyses  of 
each  year  are  given.  In  other  cases,  the  average  of  the  analyses  made  during  the 
year  1897  only  Is  given. 

The  method  of  making  the  microscopical  examinations  of  water  has  been  changed 
several  times  since  the  examinations  were  begun  in  1887.  The  method  employed  it 
the  present  time  is  fully  described  in  the  Twenty-third  Annual  Report  of  the  Board 
for  the  year  1891  (pages  395-421),  and  in  the  explanatory  note  on  page  82  of  the 
Annual  Report  for  the  year  1896.  The  earlier  methods  employed  were  less  perfect, 
so  that  a  smaller  proportion  of  the  total  number  of  organisms  present  in  the  water 
was  separated  fW>m  it  and  observed  nnder  the  microscope;  and,  before  drawing 
conclusions  from  a  comparison  of  the  microscopical  examinations  of  water  made  it 
different  times,  the  explanatory  notes  on  page  70  of  the  Annual  Report  for  1890  and 
on  page  82  of  the  Annnal  Report  for  1896  should  be  read. 

To  indicate  the  amount  of  the  so-called  Zodgloea  observed,  the  number  of  indi- 
vidual masses  is  not  counted,  but  an  area  equal  to  2,500  square  microns,  or  .0025 
square  millimeters,  has  been  adopted  as  an  arbitrary  nnit. 

In  the  classification  of  the  microscopical  organisms  into  gronps,  the  same  system 
has  been  adopted  as  in  previous  years.  The  plants  observed  are  classified  in  four 
groups,  viz. :  Dlatomaceffi,  Cyanophyces,  Algie  and  Fungi.  The  animals  observed 
are  grouped  as  Rhtzopoda,  Infusoria,  Vermes  and  Crustacea. 

In  cases  where  the  organisms  found  in  the  water  are  present  only  in  small  nam- 
bers,  and  consist  of  those  genera  which  have  not  hitherto  been  Icnown  to  cause  serioos 
trouble  in  water  supplies,  the  results  of  the  microscopical  examinations  have  ool 
been  printed  in  this  report.  In  other  cases  the  following  rules  have  been  genertlly 
adopted  in  printing  the  results :  — 

1.  All  genera  of  the  Cyanophyce»  and  Infusoria  are  included  in  which  the  nom- 
ber  observed  in  any  one  sample  was  as  much  as  10  per  cubic  centimeter. 

2.  All  genera  of  the  other  groups  are  included  in  which  the  nnmber  observed  In 
any  one  sample  was  as  much  as  50  per  cubic  centimeter. 

In  both  of  the  above  cases  the  total  number  of  organisms  in  each  group  Is  given 
even  when  the  dllTerent  genera  are  not  specified. 

In  the  case  of  a  few  of  the  organisms,  snch  as  Uroglena  and  Synwra^  which  have 
been  known  to  give  trouble,  even  when  occurring  in  very  small  numbers,  the  resoltt 
are  given,  even  if  the  number  observed  was  less  than  10. 

Fractions  are  omitted  from  the  table,  the  nearest  whole  number  of  organisms  per 
cubic  centimeter  being  given.  Where  the  nnmber  observed  is  0.5  or  less,  the  fact 
that  the  organism  was  present  is  indicated  by  the  abbrevlatioD  **  pr.** 
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Water  Supply  op  Abington  and  Rockland. 

Chemical  Examirwiion  of  Water  from  Big  Sandy  Pond^  Pembroke, 
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Wateb  Supply  of  Adams  Fibe  District,  Adams. 

Chemical  Examination  of  Water  from  BasseU  Brook  Beservoir,  Adams. 
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ADAMS. 

Chemical  Examination  of  Water  from  Dry  Brook  Reservoir  in  Adams  and 

Cheshire, 
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.a 

4.1 

21065 

Nov.    8 

!  NODO. 

V.sUgfat. 

.86 

8.06 
6.77 

2.70 

.0010 
.0010 

.0112 
.0107 

.0102 

.0010 

1 

.17 
.12 

.0060 
.0002 

.0081 

1 
1 

.0000 

1 

M 

6.» 

Jlw  t  •  • 

.28 

1.80 

.0009 

.0008 

.ST    *■* 

1 

1 

Odor  of  the  first  and  last  samples,  none;  of  the  second,  none,  becoming  faintly  vegetable  on  beatlBf ; 

of  the  third  and  fourth,  distinctly  vegetable. No.  19677  was  collected  from  the  reservoir;  the  othtn, 

from  a  faaeet  supplied  with  water  from  the  reservoir. 


Water  Supply  of  Amesbury  —  Powow  Hill  Water  Company. 


Chemical  Examination  of  Water  from  Tufmlar  Wells  supplying  Open  Basins  near 

Main  Street. 

[ParU  per  100,000.] 


I 


10810 
21273 
21272 


I 

I 

V.5 


APPIARAJICB. 


I 
s 


i^ 


Amjiovia. 


i! 


1S«7. 

July  16 

Nov.  16 
Nov.  16 


I  Slight. 

Slight. 

I 

j  None. 

I 


V.  slight. 

None. 

None. 


.02 
.08 
.07 


9.90 
10.40 
11.40 


.0016 
.0012 
.0006 


.0028 
.0028 
.0022 


NrmoGKir 

AS 


.61 
.60 
.44 


.0880 
.0420 
.0060 


.0001 
.0008 

.0001 


.06 
.01 
.01 


4.0  ;.oiai 

6.6  ;.00!f 
7.1 


Odor,  none.— —The  first  two  samplee  were  collected  at  the  pumping  station  on  Main  Street;  tks 
third,  from  one  of  the  tabular  wells  situated  about  16  feet  from  the  open  baslo  and  driven  to  a  depth  of 
136  feel,  the  last  35  feet  being  through  rock. 
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AMB8BURY. 

Chemical  Examination  of  Water  from  Thirty-aiz  Tubular  Wells  near  Market 

Street. 

[ParU  per  100,000.] 


g 

3 

1 

i 

r- 

S 

S 

?i 

ft 

1S»7. 

1M04 

July  16 

APPSABAVCB. 


None. 


■J 

a 


I 


V.  •light. 


.00 


it 


21.70 


Ammonia. 


.00S8 


.0084 


1.20 


NiTKOGKK 
A8 


s 

I 


J 

s 

2 


.0070 


.0007 


a 

s 

s 


I 

O 


.07 


s 


14.6   .0060 


Odor,  nooa. The  Mmpto  was  collected  at  the  pamplng  etatlon  oo  Market  Street. 


Water  Sutply  op  Andovbr. 


Chemical  Examination  of  Water  from  HaggeWs  Pond,  Andover, 

[ParU  per  100,000.] 


I 


a 
o 

I 


o 


i84n 

19188 


21048 


At. 


1S»7. 

F«b.    0 

May  7 
Aag.  4 
Nov.    4 


Appbabasob. 


V.eUgbt. 
V.  ellght. 
V.  Blight. 
None. 


V.  Blight. 
V.  ellght. 
Nooe. 
V.illght. 


.12 
.22 
.14 
.12 


.16 


KB8II> 

DB  ON 

EVAPOBA- 

TIOM. 

^ 

tson 
Ignition. 

§ 

5 

8.86 

1.60 

8.80 

1.80 

8.40 

1.80 

8.16 

1.26 

8.80 

1.84 

Ammomia. 


Albuminoid. 


t 
I 


i 


1 

9 

00 


.0008 
.0012 
.0008 
.0008 


.0000 


.0176 
.0166 
.0168 
.0184 


.0178 


.0160 
.0164 
.0182 
.0170 


.0164 


.0016 
.0012 
.0086 
.0014 


.0019 


s 


.86 
.82 
.34 
.38 


.36 


• 

NlTBOGBV 

1 

Aft 

e 

B 

m 

C 

• 

6 

8 

• 

e 

•« 

^ 

1   • 

S 

5 

s 

va 

•mm 

M 

2 

2 

o 

.0060 
.0060 
.0000 
.0000 


.0026 


.0000 
.0000 

.0000 


.26 
.34 
.33 


.0000'.36 


3 


.0000  .32 


1.4 
1.4 
1.0 
1.4 

1.8 


Odor  of  the  first  three  samples,  vegetable ;  of  the  last,  oone,  becoming  faloUy  earthy  on  heating 
Thm  auBpicB  wer«  colleetod  from  a  faacet  at  the  pumping  station. 
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ARLINGTON. 


Wateb  Supply  of  Arlington. 


Chemical  Examinalion  of  Water  from  the  Storage  Reservoir  of  the  Arlington 

Water  Works. 


[ParU  per 

100,000.] 

• 

e 
S 

1 
I 

V« 

O 

1S»7. 

Feb.  1 

Apr.  2 
Jane  7 
Aug.  4 
Oct.  11 
Dec.  18 

Appbakamcb. 

Rksidue  on 
Evapora- 
tion. 

Am  MO  VI  A. 

• 

1 

o 

O 

1 

.64 

1 

.52 

.48 
.58 
.66 
.66 

.50 

NITKOOK37 
AS 

s 

3 

s 

a 

8 

o 

• 

1 

«2 

e 

1 
1 

• 

6 

.72 
.75 
.00 
.85 
.60 
.05 

.70 

1 

• 

1 

r 

i 

Albuminoid. 

• 

.0620 
.0500 
.0030 
.0020 
.0020 
.0880 

.0212 

• 

r 

Si 

^^  1 

.0003 
.0001 
.0000 
.0000 
.0000 
.0006 

.0001 

• 

1 

E 

s 

A 

« 

1 

• 

1 
1 

3 

a 

.0850 
.0130 
.0224 
.0484 
.0826 
.Of68 

.0272 

• 
e 

1 

18408 
18040 
10404 
10003 
20746 
21500 

Distinct, 
green. 
Slight. 

Slight. 

Distinct. 

Distinct. 

Decided. 

i 

Slight. 

green. 
V.  slight. 

V.  slight. 

Slight. 

Slight. 

Slight. 

8.00 
6.65 
6.25 
8.05 
8.65 
7.00 

8.00 
8.25 
2.55 
8.05 
4.10 
8.65 

.0072 
.0046 
.0010 
.0016 
.0000 
.0016 

.0027 

.0744 
.0868 
.0500 
.0806 
.0682 
.0540 

.0622 

.0804 
.0288 
.0276 
.0462 
.0856 
.0872 

.0350 

1  0.87 

0.76 

i  0.88 

! 

1.02 

0.81 

1  0.82 

1.7 
2.1 
M 
J.J 
2.6 
2.9 

AV-t 

7.58 

8.42 

0.86 

S.I 

1 

Odor,  generally  distinctly  Tegetableand  occasionally  grassy  or  unpleasant.-^ The  samplca  w«r» 
collected  from  the  reservoir,  near  the  gate  house. 


Microscopical  Examination  of  Water  from  the  Storage  Beservoir  of  the  Arlington 

Water  Works. 

[Number  of  organisms  per  cubic  centimeter.] 


18«7. 


Feb. 


April. 


June. 


Aug. 


Oct. 


Dee. 


Day  of  examination. 
Number  of  sample.  . 

PLANTS. 
DlatomaoeaB,     . 

Asterlonella. 
Fragilnria.  . 
Melonlra. 
Hynedra, 

OyanophyoeaB,  . 

Anabsna.    . 
Clathrucystis, 

AlgraB 

Chlorococcus, 
Cosraartum,         .        . 
Protococcus. 
Soenedesrous. 


8 

8 

11 

6 

18 

18408 

18046 

10404 

10008 

90746 

4 

415 

1,926 

44 

41t 

0 

880 

128 

0 

0 

0 

0 

0 

24 

156 

0 

0 

46 

0 

176 

4 

24 

1,762 

12 

80 

0 

0 

15t 

1,05t 

168 

0 

0 

44 

12 

206 

0 

0 

106 

1,040 

272 

616 

1 

196 

118 

190 

756 

0 

2 

0 

0 

0 

0 

4 

6 

76 

60 

0 

12 

60 

16 

0 

1 

282 

12 

60 

14 

21M9 


171 

412 
70 
24 
•4 


41 


t 

0 
0 

1«« 
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ABL.IN6TON. 

Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Arlington 

Water  Works — Concluded. 

[Namber  of  organiimt  p«r  oabio  cenUmeter.] 


1897. 


Feb. 


April. 


Jon*. 


Aug. 


Oct. 


D«e. 


ANIMALS. 
Inftiaoria,    . 

Cfyptomonftt,     •       . 
DtoobryoD, .       • 
Peridlolam,        .       . 

Vermes,. 


6M 

1 

7 

0 

6 

82 

476 
0 

0 
0 

1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

It 

0 

0 

0 

t 

64 

0 

0 

62 


MUctUaneou;  ZoSglosa, .... 

100 

40 

40 

60 

20 

60 

TOTAX^ 

1,456 

457 

2.421 

1.274 

1,198 

984 

Chemical  Examination  of  Water  from  Tubular  Wells  at  East  Lexington, 

[Parta  p«r  100,000.] 


a 

9 

Vi 


16M9 
18978 
19388 
S0074 
W749 
21506 


• 

I 

1 

o 

"o^ 

o 

*« 

m 

a 

ise7. 

Feb.     1 

Apr.    7 

JaiM   7 

Aug.  11 

Oct.  11 

Dm.  18 

APPKASAMCK. 


O 

a 


Distinct, 
milky. 
SUgbt. 

Diatinct, 

milky. 

Diatloct. 

SUgbt, 

milky. 
Decided. 


SUgbt. 

SUgbt. 

Oona., 

floe. 
Sligbt. 

V.allgbt. 

Oona. 


I 


.83 
.85 
.60 
.66 
.45 

.a 


9.70 
8.60 
7.60 
9.30 
10.00 
9.20 


Ammohia. 


S 

o 

B 

si 
a 


.0140 
.0146 
.0160 
.0214 
.0164 
.0188 


.0098 
.0104 
.0080 
.0102 
.0004 
.0134 


I 

g 


.66 
.65 
.44 

.78 
.52 
.62 


NiTROOKtr 
AS 


m 

i 

•** 

s 

^4 

;e 

.0070 
.0060 
.0080 
.0050 
.0030 
.0020 


.0001 
.0001 
.0000 
.0000 
.0000 
.0001 


■s 

a 

a 

s 

• 

I5 

1 

• 

►> 

^ 

a 

s 

1 

1 

.22 
.19 
.25 
.25 
.22 
.18 


4.8 
4.9 
8.8 
4.9 
6.0 
6.4 


.0500 
.0480 
.1450 
.1800 
.0680 
.1100 


Averages  by  Years, 


- 

1896 

- 

- 

.17 

9.90 

.0097 

.0075 

.52 

.0045 

.0001 

.18 

6.5 

.0958 

- 

1896 

- 

- 

.24 

9.88 

.0090 

.0102 

.54 

.0052 

.0001 

.21 

6.8 

.0742 

- 

1807 

- 

- 

.45 

9.05 

.0167 

.0102 

.56 

.0042 

.0000 

.22 

4.7 

.0993 

Nora  to  aaalyaea  of  1897 :  Odor  in  April,  faintly  nnpleaaant,  beooroing  diatlncUy  mooldy  on  beating; 
In  Aaguai*  faintly  eartby,  beooming  faintly  maety  on  beating;  in  December,  none,  Ifeeoming  faintly 
▼egetabl*  on  beating;  at  otber  times,  none.  -—  Tbe  aamplea  were  ooUected  from  a  faaeet  at  tbe  pnmp> 
tegatioloa* 

Microscopical  Examination, 

TIm  ATorage  number  of  organiami  per  oubic  cenUmeter  found  in  ibeao  aamplea  wae  603,  eonelating 
ehlefly  of  Orttiothrix, 
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ASHBUBNHAU. 

ASHBUBKHAH. 
Chcmieal  Examination  of  Water  from  Upper  Saukeag  Pond,  AsMfumham. 

tParU  ptr  IDOJMW.] 


i 

'SZi.°r 

A«-o„*. 

1 

s 

1 

1 

j 

, 

1 

£1 

r 

i 

■    1       ■ 

1 

1 

1 

1 

1 

l'- 

eii|bi. 

'.u 

i:« 

.u 

!lMI< 

-MX 

.00S8 

S 

■}J 

'.vat 

.DDK) 

.Doao 

.0000 

.» 

.n 
.n 

i-1 

J 

JJ 

l.TS 

.IT 

.MIS 

- 

.oiu 

^. 

.M 

•wr 

0000 

»'" 







_ 

Microseopieal  Examination. 

An  liilgollleuit  numbat  ot  0[taiil*'iia  wu  fonod  In  neh  at  Umh  umplaa. 


Water  Sopplt  of  Athol.  —  Athol  Wateb  Compant. 
CAcmMoJ  Examinalim  of  Waterfront  the  Large  Betervoir  in  PhUlipiUm. 

[PirU  par  100,000.] 


1 

»s?„".- 

A.»o>n^ 

»„.„., 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

ii 

1 

.1 

1 

li= 

|i.»r.' 

1 

"■"l 

4.40 

■*"' 

■•^i-'" 

Averages  by  Teart. 


ISH 

».!.,„ 

^ 

„ 

- 

01 

• 

IW 

- 

1.10 

■""'i-™ 

■"" 

■•"I 

.w 

•.1 

I  1S07 :  Oder,  g*iwnll]r  dlMlKtlj  niMcbl*.  - 
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ATHOIi. 

Microscopical  Examinalion  of  Water  from  the  Large  Reservoir  in  Phillipslon, 

[Namber  of  organlsmi  per  cable  centimeter.] 


18»7. 


Jan. 


March. 


Kay. 


July. 


Sept. 


Not. 


Bay  of  examination,.       .       .       . 
Namber  of  aample,   .       .       .       . 

PLANTS. 
DiatomsoeeB,     .      .      .      . 

Aeteriooella,  .  •  .  . 
lleloeira,  .  .  .  .  . 
Bynedra, 

Cyanophycen,  .      .      .      . 
Aoabnna, 

AIg8B, 

Protococona,       .       .       .       . 

ANIMALS. 
Bhizopoda.  Aroella,    . 

Infusoria,    ..... 

Dlnobryoo, 

Baphidomonaa,  .... 

Verznes, 

Crustacea,  Bosmlna, . 


21 
182M 


18 
18796 


18 
19260 


21 
19826 


21 
20666 


29 
21865 


8tS 

4 

4|143 

6 

816 
0 
6 

4 
0 
0 

2,800 

1,840 

0 

2 
6 
0 

0 

0 

0 

0 

0 

0 

0 

0 

44 

t 

s 

7 

0 

0 

0 

1 

2,004 

1,440 

648 

4 

12,006 
12,000 

168 

166 


0 

0 

0 

0 

38 

299 

2 

s 

82 

11 

1 

0 

0 

288 

0 

0 

1 

1 

0 

5 

0 

0 

0 

0 

10 

0 
0 

4 
0 


705 

680 

16 

104 

1,300 
1,800 

18 
18 


0 
0 


pr. 


MUcellaneou*,  ZoiSglosa,  .... 

26 

0 

60 

60 

10 

20 

Total, 

426 

806 

4.198 

83 

14,204 

2,046 

Water  Supply  op  Attleborough. 

Chemical  Examinalion  of  Water  from  the  Well  of  the  Attleborough  Water  Works. 

[ParU  per  100,000.] 


18824 
18460 
18738 
19049 
1925S 
1M09 
19606 


30466 
S0767 
2IS80 
21632 


^5 


At... 


1S»7. 
J*a.  20 
Feb.  9 
Mar.  9 
Apr.  14 
May  14 
June  17 
^oly  16 
Aag.  12 
B«pt.  14 
Oct.  12 
Not.  11 
21 


Appeasaxck. 


a 

OQ 


None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

V  sliffht. 

V.slighl. 


None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
V.  alight. 


o 


.00 
.00 
.00 
.00 
.02 
.00 
.00 
.00 
.00 
.00 
.08 
.04 


.01 


4.60 
8.10 
8.10 
8.20 
4.40 
4.60 
4.80 
4.70 
4.40 
8.70 
4.10 
4.80 


4.07 


Ammokia. 


i 


.0008 
.0000 
.0000 
.0010 
.0006 
.0006 
.0000 
.0006 
•0000 
.0006 
.0012 
.0010 


.0006 


© 


0 


.0024 
.0018 
.0028 
.0010 
.0034 
.0024 
.0024 
.0080 
.0010 
.0008 
.0024 
.0020 


.0021 


.40 
.40 
.43 
.40 
.40 
.81 
.86 
.40 
.88 
.43 
.64 
.48 


.41 


NiTROGKK 
▲  8 


3 
C 


.0160 
.0180 
.0100 
.0160 
.0160 
.0160 
.0180 
.0100 
.0080 
.0120 
.0600 
.0140 


.0171 


s 

55 


.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0008 
.0000 


.0000 


i 
n 

a 
e 


.00 
.00 
.02 
.06 
.03 
.06 
.07 
.07 
.06 
.02 
.02 
.02 


.08 


n 


1.7 
1.4 
1.7 
1.6 
1.6 
1.8 
2.1 
1.8 
1.8 
2.0 
2.1 
2.2 


1.8 


.0080 
.00*20 
.0000 
.0030 
.0000 
.0000 
.OU30 
.0040 
.0010 
.0060 
.00-20 
.0000 


.0024 


Odor,  none. The  samplea  were  collected  from  a  fanoet  at  the  pnmping  atatton,  while  pumping. 
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AVON, 


Water  Supply  of  Avon. 


Chemical  Examination  of  Water  from  the  Well  of  the  Avon  Water  Works. 

[ParU  p«r  100,000.] 


on. 

APPKASAMCK. 

• 

e 

0 

Ammoxia. 

NlTROOKir 

i 

— 

"S 

s 

▲  8 

B 

•2 

• 

«i 

ii 

• 

2 

• 

• 

a 

m 
c 

• 

• 

1 

s 

1 

1 

si 

1 

1 

Albu- 
mino 

9 

e 
-c 

1 

e 

y. 

i 

S 

y, 

5_ 

1 

• 

I 

1897. 

lOMO 

July  27 

None. 

Nona. 

.00 

4.00 

.0000 

.0004 

1 

.60 

.osoo 

.0000 

.o& 

1.1 

.MM 

Odor,  none.— —The  sample  was  oolleeted  from  a  faacet  at  the  pamping  atation,  while  pomptaf. 


Water  Supply  of  Ayer. 

Chemical  Examination  of  Water  from  the  Well  of  the  Ayer  Water  Works. 

[Pftrts  per  100.000.] 


?5 


^•5 


10017 


18»7. 

July  27 


Appkasamcb. 


e 

a 


None. 


Slight. 


n 

s  * 

s  > 


.00 


6.10 


AimoinA. 


2^ 

o 

if 

a 


.0000 


.0022 


.60 


KmtooBV 

Al 


I 


i 


^ 


.0620    .0000 


§ 


£5 


e 

s 


.06 


2.7 


Odor,  none. The  aample  was  collected  from  the  weU. 


Chemical  Examination  of  Water  from  the  Distributing  Reservoir  of  the  Ayer 

Water  Works. 


[Parta 

per  100.000.] 

1 

• 

§ 

2 

ApnuiAVOS. 

K KNOCK  OH 

EvAPoaA- 

TIOM. 

AMMomju 

4 

a 

.68 
.62 

NmtooBx 

▲a 

• 

a 

a 

1 
1 

O 

b 

1 

1 

1 

Ignition. 

1 

Albaminoid. 

i 
1 

i 

a 

■ 

9i 

1 

1 

Sus- 
pended. 

1 

i 
1 

18S26 
18626 

1897. 

Jan.   21 

Jan.   21 

Slight. 
V.  alight. 

SUgbt. 
V.aUgbt. 

.06 
.08 

1 

7.20 
7.00 

1.86 
1.06 

.0162 
.0006 

.0200 
.0070 

.0160 
.0066 

.0050 
.0004 

.0400 
.0480 

.0002 
.0000, 

1 

t.6 

Odor  of  the  flrat  sample,  diatinctly  veftetable,  becoming  distinctly  fishy  and  oily  on  beatinr;  of 
aeeond,  dlsUoetly  fishy  and  oily.— -The  first  sample  was  collected  from  the  reservoir:  the  las(« 
faacet  in  the  town.    The  fishy  and  oily  odor  observed  in  the  water  was  dne  to  the  presence  of  ihm 
lam  DrogUna  in  the  distrlbnting  resenroir,  which  la  not  covered. 
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Water  Supply  op  Barre.  — Barre  Water  Company. 

Chemical  Examination  of  Water  from  the  Reservoir  of  the  Barre  Water  Company. 

[Parta  per  100,000.] 


a 

s 


19198 
SOMI 
21091 


At... 


Feb.     8 


Afpbabaxob. 


e 

I 

I 


V.ilight. 


May  0 
Aug.  10 
Nov.    9    V.  alight. 


Slight. 

rallky. 
Distinct. 


1897 


At... 


1806 


V.  alight. 
V.  alight. 
V.  alight. 
V.  slight. 


.20 
.18 
.82 
.12 


.20 


.18 


KkSIDDK  02f 
EVAPOBA- 

TIOM. 

H 

Lost  on 
Ignition. 

8.95 

0.90 

2.80 

0.05 

3.50 

1.50 

8.26 

1.20 

8.87 

1.00 

4.87 

1.18 

Ammovia. 


Albnmlnoid. 

• 

1 

• 

• 

1 

■a 

^1 

b 

H 

Q 

00 

.0012 
.0080 
.0020 

.0031 

.0024 
.0019 


.0124 
.0162 
.0208 
.0166 


.0165 


.0151 


.0122 
.0140 
.0188 
.0166 


.0154 


.0121 


.0002 
.0022 
.0020 
.0000 


.0011 


.0030 


e 

e 
^* 


.17 

.17 
.08 
.18 


.14 


.19 


NiTBOOKH 
▲8 


.0130 
.0130 
.0030 
.0020 


.0077 


.0057 


.0000 
.0001 
.0000 
.0000 


.0000 


.0001 


■a 

S 

s 


6 

o 


.20 
.19 
.42 
.24 


.26 


.25 


1.8 
0.9 
0.8 
1.8 

l.S 

1.7 


Odor  of  the  first  three  samples,  faintly  Tegetable;  of  the  last,  none. Nos.  10193  and  20041  were 

eollected  frooa  the  reserToir;  No.  18450,  frooa  a  faacet  on  the  main  pipe  line;  No.  21001,  from  a  faacet 
at  the  dead  end  of  a  pipe  line. 

Microscopical  Examination, 

No  organiams  were  foand  In  the  firat  and  last  samples;  in  the  second  and  third  samples  there  were 
foood  22  aod  236  organlama  per  cable  centimeter  respeetiTely,  consisting  chiefly  of  Dlnobryon, 


Water  Supply  of  Belmont. 

(See  Watertown,) 


Water  Supply  of  Beverly. 


(See  Salem.) 
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BILL.ERICA. 

BiLLERIOA. 

The  advice  of  the  State  Board  of  Health  to  the  water  supply 
committee  of  the  town  of  Biiierica,  relative  to  a  proposed  water 
supply  for  that  town,  to  be  taken  from  the  ground  near  the  westerly 
bank  of  the  Concord  River,  may  be  found  on  pages  4  and  5  of  this 
volume. 

In  accordance  with  the  advice  of  the  Board,  tests  were  made  of 
the  ground  in  the  vicinity  of  the  Concord  River,  a  short  distance 
below  the  Comer  Bridge,  so  called,  in  November  and  December, 
1897,  by  means  of  numerous  test  wells.  On  November  15  a  pump- 
ing test,  to  obtain  information  as  to  the  quantity  and  quality  of  water 
that  might  be  obtained  from  the  ground  in  this  region,  was  begun  by 
pumping  with  a  steam  pump  from  seven  wells,  numbered  11, 12, 13, 
26,  42,  48  and  49.  Several  samples  of  water  were  collected  in  the 
course  of  this  test,  the  results  of  which  may  be  found  in  Table  1, 
which  follows.  This  test  was  continued  from  November  15  to  24, 
and  the  water  when  first  drawn  from  the  ground  had  a  strong  odor 
like  suli)huretted  hydrogen,  throughout  the  test.  The  odor  dis- 
appeared after  the  water  bad  been  standing  for  a  time. 

In  order  to  obtain  information  as  to  the  quality  of  the  water  of 
the  different  wells,  a  portion  of  them  were  shut  off  at  times,  and 
samples  collected  from  the  remaining  wells.  The  results  of  this  ex- 
amination are  given  in  Table  2,  which  follows. 

Owing  to  the  unsatisfactory  quality  of  the  water,  analyses  were 
made  of  samples  of  water  from  a  large  number  of  ,the  individual 
test  wells  in  this  locality,  to  determine  the  quality  of  the  water  in 
the  various  wells.  The  results  of  these  examinations  are  given  in 
Table  3,  which  follows. 

As  a  cesult  of  these  investigations,  a  second  test  was  made,  begin- 
ning on  December  3,  by  pumping  continuously  from  wells  numbered 
12a,  22,  24,  25,  82,  34  and  53.  The  test  was  discontinued  on  Dec. 
11,  1897.  The  advice  of  the  Board  to  the  town  of  Billerica  with 
reference  to  the  use  of  water  from  the  ground  in  this  region  may 
be  found  in  a  subsequent  report. 
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BILI.ERICA. 

Ckemteal  Examination  of  Water  from  Tubular  Test  Wells  on  the  Westerly  Side 

of  the  Concord  River. 

Table  1. 

[ParU  per  100,000.] 


I 


2107 
2120S 
21290 
21296 
21808 
21304 
21809 
21810 
21825 
21368 
21864 


9 

n 


Not.  16 
Not.  16 
Not.  17 
Not.  17 
Not.  18 
Not.  19 
Not.  20 
Not.  21 
Not.  22 
Not.  23 
Not.  24 


APPKAmASOK. 


5. 


i 


V.  slight. 
None. 
None. 
None. 
V.  slight. 
None. 
SllKht. 
V.  slight. 
V  slight. 
V.  slight. 
V.  slight. 


None. 

None. 

None. 

None. 

V  slight. 

None 

Blight. 

V.  slight. 

None. 

None. 

None. 


.41 
.88 
.82 
.40 
.80 
.22 
.81 
.38 
.80 
.88 
.86 


il 

Is 

s 

M 


6.00 
6.80 
6.10 
6.00 
6.10 
6.60 
6.80 
6.20 
6.80 
7.00 
6.90 


Aimoiru. 


I 


e 
1 


.0018 
.0020 
.00U8 
.0006 
.0018 
.0022 
.0044 
.0030 
.0038 
.0028 
.0028 


.0062 
.0064 
.0088 
.0036 
.0044 
.0042 
.0046 
.0044 
.0060 
.0068 
.0068 


i 


.28 
.27 
.22 
.20 
.22 
.22 
.24 
.24 
.24 
.84 
.24 


KiTBOOKV 
AS 


I 
I 


.0060 
.0030 
.0030 
.0030 
.0080 
.0030 
.0U80 
.00.30 
.0030 
.0080 
.0080 


.0000 
.0001 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 


s 

o 
«■ 
c 

& 

!? 

o 


8 

a 

•E 

n 


.18 

2.2 

.18 

2.2 

.22 

8.8 

.19 

8.8 

.20 

2.6 

.20 

2.7 

.18 

2.7 

.18 

8.8 

.16 

8.8 

.18 

3.1 

.18 

8.8 

.0680 
.0650 
.0640 
.0600 
.0460 
.0600 
.0660 
.0700 
.0210 
.0440 
.0480 


•  All  of  the  samples  had  a  strong  odor  of  salphnretted  or  oarhnretted  hydrogen  when  collected,  hnt 
thia  odor  had  generally  become  quite  faint  or  had  entirely  disappeared  by  the  time  the  samples  reached 
tb«  laboratory.  — The  samples  were  collected  from  the  pipe  discharging  water  from  a  steam  pump 
while  poroping  from  soTcn  tnbalar  wells,  numbered  11, 12, 18,  26, 42, 48  and  49.  The  weils  were  located 
north  of  the  Corner  Bridge,  the  nearest  well  to  the  riTer  being  distant  from  it  about  170  feet  and  the  one 
farthest  from  the  riTer  about  600  feet.  The  test  was  begun  on  NoTember  16,  and  pumping  was  continued 
uotU  NoTember  24. 


Chemical  Examination  of  Water  from  Tubular  Test  Wells  on  the  Westerly  Side  of 

the  Concord  River. 

Table  2. 

[Parts  per  100,000.] 


DaUof 

Collection. 

'           Appbaiancb. 

• 

si 

II 

AmcomA. 

1 

KiTROOBH 
AS 

a 

a 
m 
C 

s 

i 

a 

•E 

5- 

1 

a 

• 

1 

1 

• 

1 

< 

• 

a 

s 

• 

i 

sn38 

91306 

siacM 
siaoe 

18»7. 

Not.  15 
Not.  19 
Not.  19 
Not.  19 
Not.  19 

V.  sllffht. 
V.  slight. 
Blight. 
Decided. 
None. 

Slight. 
V  slight. 
Slight. 
Blight. 
None. 

.07 
.32 
.86 
.19 
.06 

6.10 
6.20 
6.60 
6.80 
6.70 

.0006 
.0010 
.0028 
.0010 
.0004 

.0062 
.0056 
.0032 
.0036 
.0014 

.27 
.24 
.24 
.24 
.22 

.0076 
.0060 
.0030 
.0030 
.0070 

.0000 
.0000 
.0000 
.0000 
.0000 

.11 

.18 
.12 
.10 
.06 

1.8 
8.0 
8.1 
3.0 
2.9 

.0020 
.0040 
.0260 

.0180 
.0020 

Odor,  none.-^These  samples  also  were  collected  from  the  pipe  discharging  water  from  a  steam 
pump  during  the  pumping  test  from  Not.  16  to  24, 1897,  but  at  a  time  when  a  portion  of  the  wells  w^re 
•hat  olf.  Nos.  21238  and  21808  were  collected  while  pnmping  from  wells  Nos.  12  and  49;  No.  21805  waa 
eoll^cted  while  pumping  from  wells  Nos.  11  and  12;  No.  21806  was  collected  while  pumping  from  wells 
Vom.  12, 18  and  42;  No.  21807  was  collected  while  pnmping  from  wells  Nos.  12, 49, 48  and  26. 
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BHiliERICA. 

Chemical  ExamincUion  of  WcUerfrom  Various  Tubular  Test  Wells  on  the  Westerly 

Side  of  the  Concord  River, 

Table  3. 

[ParU  por  100,000] 


! 

1 

3 

in 

Date  of 

Collection. 

Appkabaxob. 

• 

a 
o 

«  « 
a  ► 

2ZH 

Z 

M 

Ammo  VI  A. 

i 

i 

s 

.21 

NlTBOOBV 
AB 

• 

a 

s 

4 

o 

• 

• 

z 

a 

IS 

m 

n 

6 

1 

e 

1 
1 

1 

• 

.1 

OB 

1 

ft 

1 

ft 

« 

24 

21120 

Nov.  10 

Slight. 

V.  alight. 

.06 

6.70 

.0004 

.0012 

.0060 

.0000 

.02 

2.6 

.0090 

82 

21121 

Not.    8 

V  slight. 

V  alight. 

.07 

6.20 

.0016 

.0012 

.31 

.0020 

.0000 

.00 

8.1 

.0010 

28 

21374 

Nov.  20 

Decided. 

Heavy. 

.00 

6.90 

.0006 

.0010 

1 

.0050 

.0001 

.02 

2.5 

.0080 

88 

21876 

Nov.  20 

Decided 

Heavy. 

.10 

6.50 

.0004 

.0016 

1 

.22 

.0070 

.0000 
.0000 

.08 

2.8 

.OiSO 

27 

21876 

Nov.  26 

Decided. 

Oooa. 

.10 

6.90 

.0006 

.0020 

.24 

.0040 

.02 

2.8 

,UOQ 

24 

21877 

Nov.  26 

Slight. 

SUght. 

.05 

6.00 

.0006 

.0018 

.20 

.0030 

.0000 

.08 

2.6 

.0030 

25 

21878 

Nov.  26 

V.ellght. 

Slight. 

.00 

4.10 

.0010 

.0030 

.21 

.0040 

.0000 

.01 

2.6 

.00S> 

82 

21870 

Nov.  26 

V.  alight. 

Slight. 

.06 

6.80 

.0006 

.0016 

.19 

.0030 

.0000 

.01 

2.6 

.0039 

84 

21880 

Nov.  26 

Decided. 

Heavy. 

.10 

5.80 

.0006 

twm 

.22 

.0060 

.0001 

.06 

2.6 

.3150 

20 

21882 

Nov.  27 

Slight. 

Slight. 

.40 

6.90 

.0026 

.0048 

.28 

.0030 

.0000 

.21 

8.6 

.1150 

40 

21888 

Nov.  27 

Decided. 

Heavy. 

.17 

7.80 

.0010 

.0014 

.22 

.0020 

.0008 

.06 

2.7 

.1850 

28 

21884 

Nov.  27 

Qreat 

Heavy. 

.40 

11.00 

.0024 

.0030 

.24' 

.0040 

.0000 

.28 

8.0 

.6000 

21 

21885 

Nov.  27 

Great. 

Heavy. 

.18 

6.00 

.0010 

.0020 

.27 

.0140 

.0001 

1 

.06 

2.7 

.5000 

18 

21380 

Nov.  27 

Decided. 

Cona. 

.41 

6.40 

.0080 

.0042 

.24 

.0020 

.0001^ 

.13 

2.7 

.08SO 

11 

21387 

Nov.  27 

Slight. 

Cona. 

.80 

6.70 

.0028 

.0058 

•«i 

.0030 

.0001 

.21 

2.7 

.0080 

42 

21388 

Nov.  27 

Slight. 

Oona. 

.40 

7.60 

.0038 

.0042 

.as 

1 

.0080 

.0000 

.20 

8.3 

.0800 

40 

21389 

Nov.  27 

V.  alight. 

Slight. 

.02 

6.80 

.0008 

.0020 

.20 

.0060 

.0001 

.08 

2.8 

.0091 

48 

21890 

Nov.  27 

Decided 

Cone. 

.18 

6.60 
7.70 

.0010 

.0014 

.28 

.0020 

.0000 

.04 

2.8 

.0S9O 

41 

21891 

Nov.  27 

Slight. 

Cona. 

.49 

.0086 

.0060 

.22 

.0040 

.0000 

.23 

8.6 

.1210 

12a 

21898 

Nov.  27 

V.  great. 

Heavy. 

.18 

8.70 

.0022 

.0028 

.24 

.0040 

.0000 

.04 

8.1  '.2tW 

1 

IS 

21894 

Nov.  27 

V.  alight. 

Slight. 

.06 

6.80 

.0016 

.0028 

.24 

.0080 

.0000 

.07 

8.4 

.0(08 

Noa.  21882, 21883, 21886.  21888,  21390  and  21898  had  a  faint  odor  like  aalphuretted  hydrogM 
collected ;  in  Noa.  21387  and  21801  the  odor  waa  atrong;  the  remaining  aamplea  had  no  odor.    Wbco 
neelved  at  the  laboratory  the  odor  of  Noa.  21884  and  21887  waa  faintly  earthy;  of  No.  21800,  oily; 

of  the  othera,  none.    A  faintly  earthy  odor  waa  developed  in  aome  of  the  aamplea  on  heating. TW 

nnmbera  of  the  wella  from  which  the  aamplea  were  collected  are  given  in  the  left-hand  oolnma  of  tW 
table.    Noa.  21120  and  21121  were  collected  before  the  flrat  pnmping  teat  waa  begnn. 
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BIIiliERICA. 

Chemkal  Examination  of  Water  from  TubtUar  Test  Wells  on  the  Westerly  Side 

of  the  Concord  River, 

Table  4. 

[ParU  par  100.000.] 


Date  of 

Collection. 

APPBABAHOI. 

4 

m 

Si 

Ammovu. 

6 

MiTaOOBM 

• 

1 

i 

1 

1 

• 

i 

OQ 

1 

1 

Albu- 
minoid 

• 

s 

• 

»-4 

tim 

18»7. 

Dee.     8 

None. 

None. 

.07 

6.10 

.0002 

.0010 

.24 

.0000 

.0000 

.02 

2.6 

.0020 

21440 

Dee.    6 

None. 

None. 

.06 

6.00 

.0002 

.0018 

.82 

.0080 

.0000 

.01 

2.0 

.0020 

S1460 

Dec     4 

None. 

V.  alight. 

.02 

6.00 

.0002 

.0016 

.28 

.0120 

.0001 

.02 

2.7 

.0020 

tim 

Dee.     « 

None. 

None. 

.02 

6.20 

.0012 

.0042 

.24 

.0060 

.0000 

.02 

2.5 

.0010 

11478 

Deo.     7 

None. 

None. 

.04 

6.00 

.0004 

.0032 

.24 

.0080 

.0000 

.04 

2.6 

.0020 

niTo 

Deo.     7 

None. 

None. 

.01 

6.60 

.0004 

.0082 

.24 

.0080 

.0000 

.03 

2.8 

.0020 

n480 

Deo.     8 

None. 

None. 

.05 

6.50 

.0002 

.0024 

.24 

.0080 

.0000 

.08 

2.8 

.0000 

21401 

Dec.     8 

None. 

None. 

.05 

6.00 

.0002 

.0022 

.24 

.0060 

.0000 

.08 

2.6 

.0000 

21403 

Dee.    9 

None. 

None. 

.05 

4.00 

.0002 

.0022 

.24 

.0070 

.0000 

.04 

2.7 

.0010 

21400 

Dec.  10 

None. 

None. 

.06 

6.60 

.0000 

.0016 

.25 

.0060 

.0000 

.08 

2.7 

.0020 

21407 

Dec.  10 

None. 

None. 

.05 

6.40 

.0000 

.0016 

.24 

.0080 

.0000 

.08 

2.7 

.0020 

21502 

Dec.  11 

None. 

1 

None. 

.05 

6.60 

.0014 

.0048 

.24 

.0080 

.0000 

.01 

2.7 

.0010 

Odor,  none.— —The  samplee  were  collected  from  tbe  pipe  dlaoharging  water  from  a  ateam  pnmp 
while  pomptng  from  aeveo  tabular  welle,  nombered  12a,  24,  26,  82,  84  and  58.  The  wella  were  located 
a  ehort  diatanee  north  of  the  Comer  Bridge,  the  neareat  well  to  the  river  being  distant  from  it  about  800 
feet  and  tbe  one  farthest  from  the  rlyer  about  700  feet.  The  test  was  begun  on  December  8,  at  1.22  p.m., 
and  pumping  was  coniinued  until  December  11,  at  2  p.m. 
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BOSTON. 

Water  Supply  of  Boston. 

Reservoir  No.  5,  in  Southborough,  which  was  under  constmctioo 
during  the  years  1894  to  1897,  was  taken  by  the  Metropolitan 
Water  Board  Jan.  4,  1896.  Storage  in  this  reservoir  was  begun 
in  the  early  part  of  the  year,  and  a  small  amount  of  water  from 
this  source  was  used  for  the  supply  of  Boston  during  the  drier 
portion  of  the  summer. 


Sudbury  River  Supply  —  Chemical  Examinalion  of  Water  from  Indian  Brooke 

at  Head  of  Reservoir  No.  6,  Hopkinton, 

[ParU  per  100,000.] 


I 


e 
o 


a 


s 


18220 
l(t807 
18072 
18023 
10147 
10342 
10080 
10057 
20834 
SOOOl 
21012 
21405 


JaD.  11 
F^b.  1 
Mar.  1 
Mar  81 
May  3 
June  1 
Jaly  1 
Auf .  2 
S«pt.  1 
Oct.  4 
Nov.  1 
Deo.  1 


AFrSAIUXCK. 


.1 
B 


5 

o 


None. 
None.    * 
None. 


V.  slight.  V.elight 


V.  alight. 
V.  slight. 
V.  alight. 


V.  slight. 


V.  alight. 


V.  alight.   Slight. 


None. 
None. 
None. 


V.  alight. 
V.  alight. 
V.  alight. 


V.  slight.  Slight. 


Slight. 
None. 


Cons. 
V  aUght. 


1.50 
1.30 
1.20 
1.20 
1.76 
2.30 
2.42 
8.20 
2.00 
0.70 
1.20 
1.15 


Rrsiduk  on 
Evapora- 
tion. 


6.05 
6.25 
5.16 
8.86 
6.46 
5.80 
6.00 
8.06 
7.00 
6.00 
6.26 
4.85 


11 


2.06 
8.75 
2.86 
2.06 
2.00 
3.80 
4.10 
4.00 
4.00 
8.66 
2.86 
2.86 


Ammonia. 


Albaminold. 


S 

2 


I 


i 


at 

03 


.0004 
.0004 
.0000 
.0008 

.0008 
.0014 
.0014 
.0008 
.0014 
.0010 
.00-2^ 
.0002 


I 


.0260 
.0228 
.0232 
.0206 
.0924 
.0426 
.0462 
.0666 
.0418 
.0808 
.0312 
.0250 


.0240 
.0220 
.0232 
.0102 
.0818 
.0402 
.0424 
.0650 
.0414 
.0882 
.0268 
.0250 


.0010 
.0008 
.0000 
.0014 
.0006 
.0024 
.0028, 
.0006 
.0004! 
.0016' 
.0044 
.0000, 


G 

1: 

o 


.42 
.60 
.40 
.82 
.46 
.29 
.84 
.88 
.47 
.00 
.70 
.47 


NrraooBN 

AS 


i 

I 


c 

6 


S 


.0020 

.0130 
.0030 
.0020 
.0080 
.0000 
.0000 
.0000 
.0000 


.0002, 
.0001 

.0000' 

I 
.00001 

.0000; 

.0000' 

.0000' 

I 

.0000 
.0000; 


.0020.0001 
.0150.0001 


.0030 


.0000 


1.82  '  1.8 

1.28  1.7 

I 

1.18  *  1.1 

0.97  '  0.8 

1.48  1.4 

1.85  1.6 

2.07  !  1.4 

8.S8  1.8 

2.21  1.3 

1.84  1.4 

1.01  1.8 

0.87  l.« 


Averages  by  Years. 


• 

1894 

• 

- 

2.16 

6.58 

8.88 

.0014 

.0323 

.0800 

.0024 

.64 

.0018 

:   1 

.0000  1.78  ;  l.i 

- 

1895 

- 

- 

1.72 

6.17 

8.28 

.0008 

.0858 

.0327 

.0031 

.66 

.0029 

.0000.  1.84  1  l.C 

• 

- 

1890 

- 

- 

1.87 

6.06 

8.05 

.0020 

.0837 

.0800 

.0028 

.60 

.0039 

.0001  l.ff  .  1^ 

- 

1807 

- 

- 

1.66 

1 

5.07 

8.25 

.0000 

.0888 

.0325 

.0018 

.45 

.0036.0000  l.<8 

1.4 

NoTS  to  analyaes  of  1807 :  Odor,  distinctly  vegetable;  in  December,  mnsty."-— The  eamplee 
collected  from  the  brook,  at  its  entrance  lo  Reeervoir  No.  6. 
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BOSTON. 

SuDBDRT  River  Supply. —  Chemical  Examination  of  Water  from  Reservoir  No, 

6,  Ashland,  collected  near  the  Surface, 

[Parts  p«r  100,000.] 


• 

1 
<S 

s. 
o 

s 

& 

Appsakaiccb. 

Rksidub  on 

EVAPOKA- 
TIOM. 

AMMOmA. 

• 

o 
.44 

NrntooKK 

AS 

• 

s 

1 

M 

o 

1 

1 

1 

1 

• 

1 
la 

r 

1 

1 

Albuminoid. 

1 

.0060 

• 

« 

'A 

5 

.0001 

1 

a 

a 
it 

J5 

Sus- 
pended 

i 

V 

m 

18227 

1807. 

Jail.  11 

V.  slight. 

Slight. 

0.06 

6.05 

2.00 

.0016 

.0336 

.0302 

.0034 

1.00 

1.8 

18398 

Feb.  1 

V.  slight. 

SUgbt. 

1.10 

6.10 

2.45 

.0010 

.0212 

.0210 

.0002 

.46 

.0100 

.0002 

0.08 

1.4 

18673 

Har.  1 

V.  alight. 

V.aHght. 

0.00 

4.80 

2.06 

.0030 

.0226 

.0178 

.0048 

.45 

.0120 

.0000 

0.81 

1.1 

18924 

lCar.81 

Slight. 

Slight. 

0.76 

8.80 

1.60 

.0016 

.0208 

.0160 

.0042 

.40 

.0130 

.0001 

1  0.72 

0.8 

19148 

May   3 

V.  alight. 

V.elight. 

0.73 

8.06 

1.80 

.0026 

.0172 

.0166 

.0006 

.87 

.0080 

.0000 

0.84 

0.0 

10943 

JoDe  1 

V.elight. 

V.aHght. 

0.68 

3.05 

1.55 

.0044 

.0168 

.0146 

.0022 

.82 

.0100 

.0001 

0.62 

0.9 

19687 

July  1 

V.  alight 

SHght. 

0.02 

4.00 

1.70 

.0016 

.0210 

.0198 

.0012 

.88 

.0000 

.0001 

0.70 

0.8 

I09M 

Aog   2 

V  elight. 

V.aUgbt. 

0.67 

3.85 

1.75 

.0020 

.0224 

.0206 

.0018 

.35 

.0080 

.0000 

0.74 

1.8 

S0335 

Sept.  1 

V.aHght. 

V.elight. 

0.63 

8.85 

1.05 

.0012 

.0224 

.0188 

.0086 

.30 

.0000 

.0000 

0.41 

0.8 

20602 

Oct.    4 

V.aUgbt. 

V.elight. 

0.62 

8.70 

1.80 

.0014 

.0230 

.0212 

.0018 

.83 

.0020 

.0001 

0.70 

1.1 

21013  Nov.  1 

V.elight. 

V.elight 

0.62 

3.75 

1.85 

.0020 

.0214 

.0104 

.0020 

.86 

.0020 

.0001 

0.64 

1.8 

21400  Dee.  1 

V.elight. 

Slight. 

0.71 

4.05 

1.75 

.0014 

.0226 

.0204 

.0022 

.88 

.0050 

.0000 

0.64 

2.1 

Averages  by  Tears, 


- 

1894 

- 

- 

0.70 

8.08 

1.50 

.0018 

.0101 

.0166 

.0025 

.40 

.0040 

.0001 

0.75 

1.2 

- 

1805 

- 

- 

0.73 

4.15 

1.86 

.0017 

.0280 

.0210 

.0020 

.40 

.0048 

.0000 

0.76 

1.8 

- 

laoe 

- 

- 

0.64 

3.86 

1.74 

.0017 

.0208 

.0175 

.0083 

.82 

.0040 

.0001 

0.71 

0.9 

- 

1807 

- 

- 

0.76 

4.18 

1.85 

.0010 

.0221 

.0109 

.0023 

.87 

.0059 

.0001 

0.75 

1.1 

KoTB  to  ADalyeee'of  1897:  Odor,  generally  dletinctly  vegetable;  in  December,  faintly  mnety.    The 

average  amoaDt  of  Iron  found  in  these  aamplee  wae  .0105  parte  per  100,000. The  eamplee  were 

eoJlacl«d  from  the  reeervolr,  near  the  dam.    For  monthly  record  of  height  of  water  in  thia  reaenrolr,  eee 
table  oo  pago  135. 
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BOSTON. 

SuDBUBY"  RiYER  SUPPLY,'-  Microscopical  Examination  of  Water  Jrom  Reservoir 

No.  6,  Ashtand,  collected  near  the  Surface, 

[Number  of  org»n1imi  p«r  enble  eentlmeter.] 


1897. 


Jan. 


Feb. 


Mar. 


Apr. '  M«7. 


June. 


July 


Aof. 


Sept 


Oct. 


KOT. 


Day  of  ezaminatioD, . 
Number  of  aample,    . 


PLANTS. 
Diatomaoeee, 


Aaterionella, 
Cycloiella,  . 
Dlatotua.  . 
Tabellaria,   . 


Cyanophyceee 


t  • 


Anabnna,     . 
Clatbrocyatla, 


Aiflr8D» 

Protococcoa, 


ANIMALS. 


Infusoria, 

DlnobrroD, 
Pehdlnlum, 
Urogluoa, 


Vermes, 


Mi9ceUanf0U9,  ZoOglosa,  . 


Total, 


12 
18227 


8 
18898 


11 

0 

4 
0 
8 


0 

0 


0 
0 


86 

0 
16 

e 

2 


0 
0 


0 

0 


1867318024 


4 

19148 


2 
19848 


8 
19687 


8 
19968 


2 
20835120692121018 


2 
0 
0 
0 


0 
0 


1 
1 


0 

1 

0 
2 


0 
0 


0 
0 


n 

8 
4 

0 
1 


0 
0 


0 
0 


0 
8 
0 
1 


0 
0 


0 
0 


266 

0 
190 

0 
146 


0 
0 


82 

20 


802 

0 

145 

112 

45 


0 
0 


68 

15 


0 
9 
0 


24 

20 
4 
0 


38 

0 

82 

0 


11 

1 

10 
0 


0 
0 
0 


0 
2 
0 


0 
0 
0 


16 

16 
2 
0 


10 


40 


40 


16 


6 


80 


100 


76 


81 


28 


14 


889 


0 
2 

4 
14 


42 

80 
12 


•0 

50 


0 
84 

0 


15 


207 


2   S 

21406 


0 

0 

1 

81 


0 
6 


66 


0 
1 
0 


6 


18  I  51 


1 
2» 


0 

0 


8 
0 


11 

1 

11 


4 
1 


0 


10  1  t 


1 


151 


57 
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BOSTON. 

Sudbury  River  SvTPLr,--  Chemical  Examination  of  Water  from  Reservoir  No, 

6t  Ashland,  collected  near  the  Bottom, 

[ParU  p«r  100,000.] 


Dute  of  Collection. 

Appkarancb. 

Residue  on 

EVAPORA- 
TlOJf. 

AUMOXIA. 

• 

I 

1 

.44 

NlTKOGEX 

A8 

a 

m 

% 

1 

s 

• 
B 

s 

a 

1 

• 

5 

• 

i 

• 

§ 

r 

• 

I 

Albuminoid. 

5 
1 

.0080 

• 

.0001 

B 

a 

1 

• 

> 

J 

pended 

1 

18328 

1897. 

Jan.  11 

Slight. 

Slight. 

0.00 

5.15 

1.85 

.0014 

.0222 

.0216 

.0006 

1.17 

1.3 

28300 

Feb.   1 

V.eligbt. 

Slight. 

1.06 

5.00 

1.05 

.0026 

.0224  .0198 

1 

.0026 

.46 

.0150 

.0001 

0.08 

1.4 

m74 

Mar.  1 

y.illght. 

V.eligbt. 

1.10 

5.10 

2.10 

.0034 

.0252 

.0224 

.0028 

.46 

.0070 

.0000 

0.04 

1.2 

18925 

Mar.  81 

Slight. 

V.eligbt. 

0.85 

3.60 

1.76 

.0020 

.0202 

.0106 

.0006 

.88 

.0100 

.0001 

0.71 

0.9 

29149 

May   S 

V.eligbt 

SUght. 

0.70 

4.00 

1.00 

.0010 

.0160 

.0160 

.0000 

.36 

.0070 

.0000 

0.71 

0.0 

mu  Jane  1 

V.ellght. 

V.eligbt 

0.85 

2.86 

1.20 

.0022 

.0168 

.0136 

.0082 

.32 

.0080 

.0000 

0.62 

0.9 

19688  July   1 

V.ellght. 

V.eligbt 

0.82 

8.76 

1.60 

.0028 

.0154 

.0146 

.0008 

.34 

.0030 

.0001 

0.78 

0.8 

19959 

Aag.  2 

V.ellght. 

V.ellght. 

0.40 

8.65 

1.60 

.0026 

.0168 

.0158 

.0010 

.87 

.0100 

.0008 

0.66 

1.1 

20338 

Sept.  1 

None. 

V.eligbt. 

0.48 

3.75 

1.60 

.0006 

.0136 

.0116 

.0020 

.22 

.0100 

.0000 

0.26 

1.0 

20883  Oct.    4 

BUght. 

V.eligbt. 

0.53 

3.05 

1.00 

.0082 

.0186 

.0168 

.0018 

.84 

.0070 

.0001 

0.64 

0.9 

21014' Not.  1 

V.eligbt. 

V.eligbt. 

0.50 

3.00 

2.00 

.0016 

.01S4 

.0178 

.0006 

.37 

.0080 

.0001 

0.66 

1.0 

21407 

Dee.  1 

V.ellght. 

Cone. 

0.60 

4.00 

1.65 

.0006 

.0202 

.0178 

.0024 

.30 

.0060 

1 

.0000 

0.64 

2.1 

Averages  by  Tears. 


m 

1894* 

- 

- 

1.01 

4.08 

1.73 

.0082 

.0175 

.0140 

.0026 

.88 

.0026 

.0004 

0.67 

1.2 

m 

1895 

- 

- 

0.76 

4.88 

1.04 

.0086 

.0204 

.0181 

.0023 

.41 

.0064 

.0001 

o.n 

1.8 

- 

1806 

- 

- 

0.63 

8.82 

1.76 

.0018 

.0180 

.0164 

.0025 

.85 

.0050 

.0001 

0.71 

0.0 

- 

1897 

- 

- 

0.71 

4.06 

1.72 

.0020 

.0188 

.0178 

.0015 

.37 

.0078 

.0001 

0.78 

1.1 

*  April  to  Deconber. 

NoTB  to  anmlyeeB  of  1897 :  Odor,  generally  dletlnctly  yegetable.    The  average  amount  of  iron  found 

\a  iheee  ammplee  wae  .0134  parte  per  100.000. The  eamplee  were  collected  from  the  reeervolr,  near 

the  dam.    For  nonibly  record  of  height  of  water  in  tble  reeervolr,  eoe  table  on  page  136. 
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BOSTON. 

SuDBDRY  River  Supply.  —  Chemical  Examination  of  Water  from  Cold  Spring 

Brooke  at  Head  of  Reservoir  No.  4,  Ashland. 

[Pftrto  p«r  100,000.] 


s 


5 
s 

i 


I  1S97. 
18229  Jad.  11 

18410  Feb.  1 

18675!  Mar.  1 

I 
18026  Mar.  81 

I 
19152  May  8 

19350  Jone  1 

I 
19694  Jaly  1 

19964  Aug.  2 

20840  Sept.  1 

20697!ooi.    4 

21018' Nov.  1 

I 
21412,  Deo.  1 


APPKAJLL2fCB. 


I 


V.  slight. 
V.  alight. 
V.tUght. 
V.  •light. 
V.  slight. 
V.iUght. 
None. 
V.iligbt. 
V.ilight. 
V.  slight. 
V.  slight. 
V.  slight. 


Rbsiduk  ok 

EVAPOSA- 
TION. 


O 
H 


3 


V.  slight. 

1.86 

5.00 

V.sUght. 

1.20 

4.70 

SUght. 

1.20 

4.65 

V.sUght. 

1.05 

S.25 

V.  slight. 

1.60 

4.95 

Slight. 

1.76 

5.10 

Slight. 

1.75 

5.85 

Slight. 

2.65 

7.85 

V.sUght. 

1.25 

5.90 

V.sUght. 

0.68 

4.60 

V.sUght. 

1.10 

5.85 

Slight. 

1.26 

5.50 

2.40 
1.85 
2.10 
1.55 
2.65 
8.00 
8.06 
5.00 
2.85 
2.25 
2.80 
2.90 


Amuovia.. 


Albamlnold. 

• 

1 

i 

^ 

i 

1 

£ 

& 

i 

0  Ok 

eo 

.0008 
.0010 
.0006 
.0000 

.0014 
.0012 
.0010 
.0010 
.0018 
.0022 
.0006 
.0010 


.0296 
.0212 
.0274 
.0218 
.0846 
.0874 
.0416 
.0626 
.0326 
.0292 
.0812 
.0298 


.0286 
.0198 
.0288 
.0206 
.0824 
.0340 
.0400 
.0600 
.0284 
.0290 
.0284 
.0278 


.0010 
.0014 
.0086 
.0012 
.0022 
.0084 
.0016 
.0026 
.0042 
.0002 
.0078 
.0020 


.42 
.86 
.84 

.28 
.80 
.18 
.27 
.29 
.29 
.83 
.41 
.88 


NITSOOB5 
AS 


it 


.0060 
.0100 
.0070 
.0020 
.0030 
.0080 
.0000 
.0020 
.0090 
.0000 
.0080 
.0050 


S 

o 

s 
o 


o 


i 

m 
e 

I 

« 


1^8 

O.St 
1.04 


.ooor 

.0000 

.OOOOj 

.0000:  i  0.T5  \  04 

.0001' 


1.4 
U 
1.1 


.OOOOj 
.0000  ' 


l.» 
1.18 
1.S5 


IJ 
04 

1.1 


.0000;  j  8.16  ,  1.7 

.OOOOj 

.0001  > 
H 
.OOOlj 

.0001:1 


1.SI 
0.86 


l.« 
1.1 


0.98  t  2.6 
1.14  14 


Averages  by  Tears, 


- 

1889* 

- 

- 

2.24 

- 

- 

.0025 

.0410 

.0885 

.0025 

.28 

.0056 

.0001 

• 

* 

- 

1890 

- 

- 

0.91 

4.48 

2.01 

.0011 

.0248 

.0210 

.0083 

.24 

.0090 

.0001 

- 

14 

- 

1891 

- 

- 

1.80 

4.87 

2.80 

.0009 

.0297 

.0262 

.0085 

.28 

.0087 

.0001 

-  iJ 

- 

1892 

- 

- 

1.44 

5.15 

2.57 

.0003 

.0608 

.0266 

.0042 

.25 

.0068 

.0001 

-  ,i« 

- 

1898 

- 

- 

1.23 

4.52 

2.16 

.0018 

.0248 

.0212 

.0086 

.26 

.0081 

.0001 

0.96  14 

- 

1894 

- 

- 

1.44 

4.94 

2.42 

.0007 

.0287 

.0214 

.0023 

.81 

.0043 

.0000 

1.9i  Ui 

- 

1896 

- 

* 

1.19 

4.70 

2.45 

.0006 

.0285 

.0261 

.0024 

.82 

.0084 

.0000,  i.ie  ,  ux 

- 

1896 

- 

- 

1.17 

4.74 

2.87 

.0011 

.0285 

.0260 

.0025 

.26 

.0084 

.0000'  i.n 

14 

- 

1897 

- 

- 

1.40 

5.20 

2.70 

.0010 

.0332 

.0806 

.0028 

.82 

.0087 

.0000 

1.9i  '  14 

1 

*  Jone  to  December. 

Note  to  analyses  of  1897:  Odor,  dlstlnetly  vegetable.— -The  samples  were  eoUeetsd  froai  tta 
brook,  at  Its  entrance  into  Reservoir  No.  4. 
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BOSTON. 

SoDBURT  River  Supply.  —  Chemical  Examination  of  Water  from  Reservoir  No.  4, 

Ashland, 

[ParU  per  100»000.] 


s 

s 


s 

6 


2 


18230 
18411 
IMTOl 
1M27 
191&3 
1S351 

199M 


1807. 

Jan. 11 


Feb.  1 
Mar.  1 
Uar.81 
May  8 

Jane  1 
Joly  1 
Aug.  2 
ftmi^pt.  1 

aoQoslckt.  4 

nowJNov.  1 

a413'Dee.  1 


ArrsAXAjrcB. 


V.  slight. 

SUgbt. 

V.iUgbU 

SllgbU 

V.eUgbt. 

V.iUght. 

None. 

V.sUgbt. 

V.iUght. 

V.iUgbt. 

y.iUgbt. 

Slight. 


J 


o 


V.illgbt. 

Slight. 

Slight 

V.iUght. 

V.illgbt. 

V.iltgbt. 

V.sUgbt. 

V.sUgbt. 

V.  sUgbt. 

V.sUgbt. 

V.sUgbt. 

Cods. 


0.76 
1.15 
1.05 
1.00 
0.95 
0.05 
1.02 
0.86 
0.04 
0.08 
0.51 
0.70 


Residue  ok 

EVAPOBA- 
TIOX. 


& 


4.00 
5.46 
4.20 
4.00 
4.06 
4.05 
8.80 
8.66 
8.70 
3.70 
3.65 
8.96 


67 


1.70 
2.20 
1.86 
1.66 
2.06 
1.86 
1.86 
1.66 
1.80 
1.46 
1.86 
1.86 


Ammokia. 


Albuminoid. 


I 


I 


Ci 

•o 

•  ? 

«0   &* 


.0018 
.0016 
.0018 
.0010 
.0020 
.0018 
.0080 
.0004 
.0010 
.0018 
.0024 
.0014 


.0286 
.0884 
.0244 
.0212 
.0242 
.0266 
.0230 
.0242 
.0210 
.0198 
.0248 
.0244 


.0224 
.0804 
.0218 
.0212 
.0284 
.0242 
.0214 
.0210 
.0200 
.0198 
.0190 
.0236 


.0012 
.0028 
.002i(S 
.0000 


9 

I 

O 

2  I 


.30 
.84 
.84 
.33 


NiTBOGEK 
AS 


i 


K 


.0008 

.81 

.0024 

.24 

.0016 

.26 

.0082 

.29 

.0010 

.26 

.0000 

.28 

.0068 

.30 

.0008 

.33 

.0080 
.0070 
.0060 
.0080 
.0080 
.0080 


.0002 
.0001 
.0000 
.0000 
.0000 
.0000 


•2 

s 

0 

« 

5 


.0000.0000 


.0000 


.0000 


.0000.0000 
.0020.0001 

.oosoj.oooi 

.0040.0001 


0.96 
1.10 
0.86 
0.76 
0.68 
0.78 
0.86 
0.74 
0.78 
0.66 
0.64 
0.67 


m 


1.8 
1.3 
1.8 
0.8 
1.8 
0.6 
0.8 
1.0 
0.8 
1.1 
1.3 
1.4 


Averages  by  Years. 


^  I 


1888 

1889 
1800 
1801 
1802 
180S 
1804 
1906 
1806 
1807 


- 

- 

0.72 

3.88 

1.70 

- 

- 

0.85 

8.48 

1.60 

- 

- 

0.61 

3.67 

1 

1.40 

- 

- 

0.68 

8.24 

1.66 

- 

- 

0.64 

8.60 

1.62 

- 

- 

0.77 

8.64 

1.68 

- 

- 

0.83 

4.00 

1.78 

- 

- 

0.89 

4.22 

2.04 

- 

- 

0.78 

3.90 

1.86 

- 

- 

0.84 

4.07 

1.81 

.0007j.02n 
.0016  .0261 
.0008.0222 


.0006.0187 
.0002.0200 


.0024 
.0027 
.0015 
.0008 
.0017 


.0306 
.0202 
.0246 
.0239 
.0242 


.0218 
.0191 
.0166 
.0168 
.0173 
.0180 
.0223 
.0210 
.0224 


.0033 
.0031 
.0031 
.0082 
.0033 
.0022 
.0028 
.0029 
.0018 


.22 

.0064 

.0001 

.28 

.0068 

.0002 

.24 

.0006 

.0001 

.20 

.0062 

.0001 

.23 

.0061 

.0001 

.28 

.0048 

.0001 

.29 

.0046 

.0001 

.82 

.0062 

.0000 

.27 

.0024 

.0000 

.31 

.0027 

.0000 

0.68 
0.78 
0.90 
0.91 
0.79 


1.7 
0.9 
1.1 
1.0 
1.1 
1.1 
0.9 
1.1 


KoTB  to  analyses  of  1897 :  Odor,  distinctly  vegetable.    The  Iron  was  determined  in  eleven  samples, 

be  srerag*  amonnt  In  parts  per  100,000  being  .0096. The  samples  were  coUeoted  from  the  reservoir, 

sar  the  gata-bonse.    No.  19966  was  ooUeoted  8  feet  beneath  the  snrfaee,  and  the  others  1  foot  beneath 
le  sorfaca.    For  nwnthly  record  of  height  of  water  In  this  reservoir,  see  table  on  page  136. 
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B08T0N. 

Sudbury  Rfver  Svffly.  ^MicrosoopiccU  Examination  of  Water  from  Reiervoir 

No,  4f  Ashland. 

[Number  of  orgaaitint  per  onblc  oentlmeter.] 


1»»7. 


Jan. 


Feb. 


Mar. 


Apr. 


Mej. 


Jane. 


Jalj. 


▲ng. 


Sept. 


OcC  '  Not.,  Dec 


Dey  of  ezamination,  .... 
Kamber  of  aemple,    .       •       •       . 

PLANTS. 
Dlatomaoead,      .      .      •     • 

OydotelU, 

Alfiras 

Protoeooeat,  .  •  .  . 
Baphidtom,  .  .  .  .  . 
Sunrogenle,        .       .       .       • 

ANIMALS. 

Btiiaopoda, 

Infusoria* 

UrogleoAt  .  «  .  .  . 
VermMi,  Atplenchne,  •  •  • 
Crustaoea,  DepbnU,  .      , 

Mi»ceUaneQu»t  Zo'6g\aui,  •       •       « 
Total, 

^^■— ^  — ■    ■  — 


12 
18280 


4 
18411 


2 
18670 


1 
18027 


4 
10168 


2 

10861 


8 
10006 


8 

10006 


20841,200082101021418 


1 

1 


1 
0 
0 


14 
14 


0 
0 
0 


4 
2 


44 

10 


0 
0 
0 


2 
0 
0 


0 
0 
0 


447 
480 

t1 

18 

8 
0 


57 
42 


0 
0 
0 


to 

14 


74 

8 

244 


ts 

24 


48 

a 

0 


4 
2 


8 

01 
0 


t1 
8 

If 

8 

U 
0 


4i 

8 


T 
t 
8 


8 

0 


t 

0 


0 

0 


t 

1 


t 

0 


8 

0 


pr. 


t 

0 


8 

0 


0 
0 


8 

t 


» 


87 


10 


82 


40 


408 


70 


860 


124 


70  ■    44 


No.  34.]     EXAIVnNATION  OF  WATER  SUPPLIP:S. 
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B08T0N. 

Sudbury  River  Supply.—  CfeemicoZ  Examination  of  Water  Jrom  Reservoir  No. 

4^  collected  near  the  Bottom. 

[ParU  per  100,000.] 


• 

e 
c 

O 

9 
«« 
3 

Appxaiuxck. 

Residue  on 
Evapora- 
tion.      1 

Ammonia. 

^         Chlorine. 

KiTROOKN 
▲8 

1 

1 

o 

• 

1 

1 

3 

1 

Loss  on 
Ignition. 

1 

Albuminoid. 

• 

1 

.0080 

• 

1 
1 

.0001 

a 

H 

j 

Sus- 
pended 

i 

18281 

1897. 

Jan.  11 1 

BUgbt. 

V.tUgbt. 

1.10 

5.70 

2.80 

.0020 

.0282 

.0268 

.0014 

0.88 

1.8 

1M12 

Feb.  1 

V.allgbt. 

BUgbt. 

1.10 

5.80 

2.20 

.0016 

.0298 

.0280 

.0018 

.84 

.0050 

.0001 

1.00 

1.8 

isan 

Mar.  1 

V.tUgbt. 

BUgbt. 

1.10 

5.15 

2.40 

.0048 

.0260 

.0240 

.0020 

.84 

.0050 

.0000 

1.02 

1.5 

ia028 

Mar.  81 

1 

Vtllgbt. 

V.tUgbt. 

1.00 

8.90 

1.85 

.0016 

.0204 

.0196 

.0008 

.82 

.0050 

.0001 

0.78 

0.8 

191M 

May  3 

V.  BUgbt. 

V.tUgbt. 

0.03 

4.80 

2.00 

.0024 

.0200 

.0200 

.0000 

.80 

.0050 

.0000 

0.80 

1.8 

19853 

1 
Jane  1' 

V.tUgbt. 

V.tUgbt 

0.95 

8.86 

1.85 

.0024 

.0228 

.0176 

.0052 

.24 

.0070 

.0000 

0.70 

1.6 

19tt« 

July   1 

None. 

V.tUgbt. 

0.88 

8.80 

1.85 

.0084 

.0200 

.0182 

.0018 

.26 

.0080 

.0003 

0.82 

0.8 

190M 

Aag.  2 

V.tUgbt. 

V.tUgbt. 

0.66 

8.90 

1.70 

.0006 

.0190 

.0164 

.0026 

.29 

.0070 

.0000 

0.72 

1.8 

20842 

Bept.  1 

V.tUgbt. 

V.tUgbt. 

0.63 

3.85 

1.80 

.0012 

.0196 

.0172 

.0024 

.28 

.0070 

.0000 

0.69 

0.8 

20009 

Oct.    4j 

V.tUgbt. 

V  tUgbt. 

0.68 

8.85 

1.60 

.0032 

.0178 

.0178 

.0000 

.27 

.0080 

.0002 

0.66 

1.8 

21020 

Nov.  1 ' 

V.tUgbt. 

V.tUgbt. 

0.59 

8.85 

1.85 

.0020 

.0210 

.0210 

.0000 

.81 

.0080 

.0001 

0.59 

1.1 

21414 

Deo.  1 

BUgbt. 

Gone. 

0.70 

4.15 

1.00 

.0014 

.0228 

.0216 

.0012 

1 

.82 

.0080 

.0001 

0.67 

1.6 

*  8«pt«inber. 


Averages  by  Tears, 


<- 

1888 

- 

. 

0.72 

4.02 

1.70 

.0025 

.0261 

- 

- 

.28 

.0059 

.0001 

- 

- 

- 

1889 

- 

- 

0.86 

8.55 

1.49 

.0023 

.0224  .0198 

.0026 

.22 

.0086 

.0002 

- 

- 

- 

1800 

-     . 

- 

0.66 

3.97 

1.54 

.0017 

.0199  .0168 

.0031 

.23 

.0120 

.0001 

- 

1.6 

- 

1892* 

- 

- 

0.48 

8.45 

1.45 

.0002 

.0142 

.0108 

.0034 

.26 

.0100 

.0001 

- 

1.8 

- 

iswt 

- 

- 

0.86 

4.15 

1.77 

.0024 

.0187 

.0102 

.0025 

.28 

.0125 

.0000 

0.74 

1.4 

- 

18061 

- 

- 

0.80 

4.07 

1.57 

.0020 

.0197  .0188 

.0014 

.80 

.0060 

.0000 

0.82 

1.1 

- 

1806 

- 

- 

0.73 

4.07 

1.89 

.0012 

.0213  .0186 

.0027 

.26 

.0089 

.0000 

0.88 

1.0 

- 

1807 

- 

- 

0.86 

4.80 

1.94 

.0022 

.0223.0207 

.0016 

.81 

.0047 

.0001 

1 

0.78 

1.2 

t  February  and  September. 


X  Jaly  and  August. 


NoTX  to  anal}'tet  of  1807 :  Odor,  dlttlnctly  vegetable.    Tbe  average  amount  of  Iron  found  in  tbete 

tamplee  was  .0118  partt  per  100,000. Tbe  templet  were  ooUeoted  from  tbe  retervoir,  near  tbe  gate. 

booae.    Far  munibly  record  of  belgbt  of  water  In  tbit  reaervoir,  aee  table  on  page  135. 
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BOSTON. 

Sudbury  River  Supply.—  Chemical  Examination  of  Water  from  Sudbury  Biver, 

at  Head  of  Reservoir  No.  2,  Ashland. 

[Pftru  per  100.000.] 


• 

O 

1 

o 

O 

1 

o 

a 

V5 

& 

18282 
18416 
18678 
18929 
10156 
10863 
10807 
10080 
20348 
20700 
21021 
31416 


1»»7. 

Jan. 11 

Feb.  1 
Mar.  1 
Mar.81 
May  8 
Jaae  1 
Joly  1 
Aug.  2 
Sept.  1 
Oet.  4 
Nov.  1 
Deo.  1 


Appeakaxck. 


B 


8 


V.eltgbt. 

V.tllgbt. 

V.  flight. 

V.tUgbt. 

V.tUgbt. 

V.  ■light. 

None. 

Slight. 

None. 

V.tlight. 

V.tligbt. 

Blight. 


V.sttgbt. 

Blight. 

V.tllgbt. 

Slight. 

Slight. 

Slight. 

Slight. 

V.tllgbt. 

Slight. 

Slight. 

V.tUgbt. 

Cont. 


1.00 

I 
O.OOi 

o.e6| 

0.761 

1.06 

I 
1.30 

1.28 

2.20 

1.46 

1.00 

0.80 

i.oo' 

I 


Rksidck  ok 

EVAPORA- 
TIOX. 


6.70 
6.26 
4.86 
8.26 
4.46 
4.76 
4.66 
7.46 
6.80 
8.70 
4.20 
4.86 


11 


3 


2.80 
1.66 
1.86 
1.40 
2.26 
2.26 
2.30 
4.76 
2.66 
1.76 
1.00 
2.20 


Ammonia. 


Albominoid. 


i 


I 

i 


•  ? 

a  Q, 
CO 


o 
B 


NrraooBx 

AS 


s 
s 


8 

8 
m 
S 

5 


K 

o 


.0012 
.0000 
.0006 

.0006 
.0014 
.0082 
.0014 
.0022 
.0016 
.0016 
.0014 
.0008 


.0230 
.0172 
.0222 
.0184 
.0806 
.0802 
.0264 
.0474 
.0818 
.0266 
.0180 
.0262 


.0212 
.0166 
.0202 
.0144 
.0288 
.0284 
.0284 
.0440 
.0272 
.0220 
.0178 
.0282 


.0018 

.0016 

i 
.0020 

.0040' 

.0018 

.0018 

.0020 

.0034 

.0046 

.0046 

.0002 

.0030 


.46 

.0180 

.40 

.0170 

.86 

.0120 

.28 

.0060 

.30 

.0070 

.21 

.0070 

.27 

.0030 

.84 

.0030 

.88 

.0080 

.28 

.0060 

.88 

.0000 

.80 

.0070 

.0002 


0.80 


.OOOOil  0.7S 
.0000 i  0.81 
.0001  0.67 


.0001 
.0000 
.0001 
.0000 
.0000 
.0001 
.0001 


.  O.M 
I  1.06 
I  1.02 
'  2.S0 

1  1.80 

I 

i  0.90 
0.62 
0.91 


V 

s 


1.4 
1.4 
1.4 
t.6 

1.1 
1^ 
0.9 
1.6 
1^ 
0.8 
1^ 
1.4 


Averages  by  Years, 


1888 

'        «» 

- 

1880 

«» 

- 

1890 

- 

- 

1801 

- 

- 

1892 

- 

- 

1898 

- 

- 

1894 

«» 

- 

1896 

• 

- 

1896 

1 

- 

1807 

1 

1 
1 

- 

1.10 
1.26 
0.82 
0.88! 
l.OOJ 

0.90 

I 

1.31 
1.07 
0.86 


4.76 
8.62 
6.18 
4.86 
4.71 
4.67 
4.68 
4.71 
4.18 


1.12    4.83 


2.07 
1.88 
2.00 
1.81 
2.08 
2.03 
2.17 
2.20 
1.86 
2.96 


.0293 
.0294.0267 


.0018 
.0013 
.0014 
.0008 
.0006 
.0019.0232.0196] 


.0266 
.0274 


.0220 
.0236 
.02471.0214 


.0007 
.0014 
.0012 
.0013 


.0281 
.0801 
.0244 
.0964 


.0211 
.0976 
.0219 
.0288 


- 

.29 

.0027 

.80 

.0036 

.80 

.0088 

.26 

.0083 

.28 

.0036 

.84 

.0090 

1 

.84 

.0026 

.86 

.0026 

.29 

.0026 

1 

.83 

I 


.0108.0002 

I 
.0002 

.0186  .0001 


.0080|. 


.0112 


.0001 


.0099.0001 

i 
.0068.0001 


.0069 


.008«.0001 


.0068 
.0068 


.0001 


.0001 


0.1 


l.T 
1.1 
1^ 
1^ 


1.46     1^ 


0.09 
0.92 


.0001     0. 


la 

1.9 


NoTB  to  analytet  of  1807:  Odor,  dlttlnetly  regetable. The  tanaplee  were  eolleoted  fron  tke 

river,  near  the  old  dam  at  the  npper  end  of  Retervolr  No.  2,  at  a  depth  of  1  foot  beneath  the  tnrfaea. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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BOSTON. 

Sudbury  Riyer  Supply.  — C%«mtcaZ  Examination  of  WcUer  from  Reservoir 

No.  2,  Framinghanu 

[PWU  per  100,000.] 


I 

a 


e 
o 


5 


& 


1803 
1$416 


1997. 

Jul.  11 


Feb.  1 

I 

IMTO'  tfar.  1 
18030  Mar.  81 
1915&May  8 
108M  Jane  1 
19096  Jaly  1 
19070  Aof .  2 
WU*  Sept.  1 
90701  Oct.  4 
S1028  Not.  1 
2UloiDee.  1 


Appxasaxcb. 


i 


Kesiduk  om 

£VAFOIU.- 
TIOM. 


'^ 


BUght. 

V.ellght. 

V.  slight. 

V.allgbt 

V.elight. 

V.  ellgbt. 

V.  ■light. 

Slight. 

Slight. 

Slight. 

V.tUght. 

V.elight. 


a 


5 


Ammonia. 


Albamlnold. 


i 
I 


OQ 


V.elight. 

0.80 

6.40 

2.10 

V.eHght. 

0.88' 

6.00 

1.80 

V.elight. 

0^90 

4.26 

l.OO 

SUgbt. 

0.72 

S.IO 

1.85 

V.elight. 

0.90 

4.00 

1.06 

Slight. 

1.10 

4.60 

2.26 

BUght. 

1.82 

4.06 

2.80 

V.elight. 

1.08 

1 

4.70 

3.30 

Slight. 

1.06 

6.86 

2.80 

V.elight. 

0.93 

4.26 

1.86 

V.elight. 

0.05 

4.06 

2.06 

Cone. 

1.15 

6.10 

2.46 

.0030 
.0006 
.0000 

.0004 
.0010 
.0024 
.0010 
.0008 
.0016 
.0012 
.0014 
.0012 


.0182 
.0100 
.0214 
.OIU 
.0208 
.0278 
.0282 
.0842 
.0888 
.0290 
.0252 
.0270 


.0162 
.0168 
.0186 
.0148| 

.0196 

I 
.0232 

.0202 

.0800 

.0820 

.0290 

.0248 

.0252 


.0020 
.0002 


.46 
.88 


.0028  .81 
.0016*  .24 


.0012 
.0046 
.0020 
.0042 
.0068 
.0000 
0004 
.0018 


.81 
.25 
.27 
.29 
.81 
.30 
.34 
.42 


NlTROOKy 

▲s 


a 

a 

m 

e 

5 

I 


.0180 

.0001 

0.78 

.0260 

.0001 

0.70 

.0150 

.0000 

0.79 

.0070 

.0000 

0.67 

.0070 

.0001 

0.78 

.0060 

.0000 

0.97 

.0060 

.00011 

1.14 

.0060 

.0000 

1.14 

.0060 

.0000 

1.88 

.0080 

.0001 

0.77 

.0030 

.0001 

0.90 

.0070 

.0001 

0.94 

1.4 
1.1 
1.6 
0.8 
1.1 
1.1 
0.0 
1.0 
1.1 
0.8 
1.0 
1.7 


Averages  by  Tears, 


<- 

1888 

«» 

- 

1.08 

4.68 

2.01 

.0005 

.0800 

- 

( 

.80 

.0102 

.0001 

. 

- 

- 

1880 

- 

- 

1.04 

8.42 

1.26 

.0015 

.0296 

.0252 

.0044, 

.29 

.0076 

.0002 

- 

- 

- 

1890 

- 

- 

0.77 

4.68 

1.88 

.0010 

.0286 

.0191 

.0044 

.28 

.0128 

.0001 

- 

1.7 

- 

1801 

- 

- 

0.72 

4.02 

1.68 

.0004 

.0230 

.0194 

.0086 

.24 

.0106 

.0001 

- 

1.0 

- 

1802 

- 

- 

0.89 

4.86 

1.92 

.0004 

.0231 

.0192 

.0039 

.29 

.0082 

.0001 

- 

1.8 

- 

1803 

- 

- 

0.98 

4.28 

1.86 

{.0010 

.0219 

.0190 

.0029 

.81 

.0064 

.0001 

0.81 

1.2 

- 

1804 

- 

- 

1.12 

4.86 

2.06 

.0008 

.0216 

.0193 

.0023 

.33 

.0068 

.0000 

0.98 

1.3 

- 

1806 

- 

- 

1.03 

4.66 

2.06 

.0015 

1 

.0244 

.0211 

.0033 

.84 

.0090 

.0001 

0.96 

1.2 

- 

1806 

- 

- 

0.74 

4.08 

1.87 

.0011 

.0233 

.0200 

.0033 

.80 

.0061 

.0001 

0.84 

0.9 

- 

1807 

- 

- 

0.96 

4.63 

2.04 

.0013 

.0262 

.0229 

.0023 

1 

.82 

.0087 

.0001 

;  0.89  1.1 

NoTS  to  eiiAlyeee  of  1897 :  Odor,  dietlootly  vegetable. The  eemplee  were  oolleeted  from  the  res. 

erroir,  near  the  getehoaee,  et  e  depth  of  8  feet  beneeth  the  eurface.    For  monthly  record  of  height  of 
water  In  thle  reeervoir,  eee  ubie  on  page  136. 
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BOSTON. 

Sudbury  Riyeh  Svffly,^  Microscopical  Examination  of  Water  Jrom  Beservoir 

No.  2^  Framingham, 

[Number  of  org«nitmt  p«r  etiUe  0Mitlin«t«r.] 


1»»7. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


Jnlj 


▲ag.|8ept. 


Oct 


Mot. 


I>ee. 


Day  of  ezaminatlon,  . 
Number  of  aample,    . 


13 
18283 


4 
1841 


1 


8 
18670 


1 

18080 


6 
10166 


8 
10864 


8 

10608 


8 

10070 


2 
20844 


6 
20701 


2 

21022 


2 

*21416 


PLANTS. 
Diatomaoead. 


CyoloteiUt 
Dlatoma, 
Melodra, 
Bynedra, 


Oyanophyoeas,  ClaUiroeyaUa,  . 


Al08d, 

Protoeoeent, 


0 
0 
0 
8 


0 
0 
0 
2 


0 
0 


t 

S 


0 
0 
0 
0 


0 

0 


0 
0 
0 
0 


0 
0 


252 

0 

0 

0 

220 


t 

2 


280 

864 
0 
6 
3 


10 


to 

14 
0 
0 
8 


4 
4 


22 

4 

16 
0 
2 


106 
78 


10 


0 
6 


84 


172 

16 

0 

128 

28 


M 

16 


125 

6 

0 

106 

10 


21 

0 
0 

8 

s 


0 

0 


ANIMALS. 
BhizoiK>da,  Actinophryi, 


Infusoria. 
ZoOthamnlam, 


Vermes, 


Orustc^ea,  Cyolopa, 


0 
0 


0 

0 


0 


0 

0 


4 
0 


17 
17 


0 
0 


0 
0 


8 

I 

0 


pr. 


I 

0 


0 

0 


I 

0 


2        • 


MUceltaneout,  Zotfglcea, 


Total. 


10 


16 


20 


20 


10 


21 


40 


41 


40 


208 


25 


448 


10 


84 


188 


80 


486 


15 


22T 


181 


No.  84.]     EXAMINATION  OF  WATER  SUPPLIES. 
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BOSTON, 

Sudbury  River  Supply.  —  Chemical  Examination  of  Water  from  Walker'a 

Brooke  Marlborough, 

[Parte  per  100,000.] 


• 

c 

o 

c> 

?3 

o 

• 

u 

i 

o 

a 

2 

s 

« 

% 

11244 
1S401 
1866B 
18910 
10144 
10341 
19085 
10975 
908S2 
90707 
21007 
21401 


ia»7. 

Jan.  12 
Feb.  1 
ICar.  1 
lCar.81 
ICay  3 
Jaoe  1 
Jaly  1 
Aug.  2 
Sept.  1 
Oct.  4 
Not.  1 
Dec.   1 


Appeabakck. 


3, 

o 
O 


Diethict. 

Blight. 

Slight. 
BUght. 

Coot., 

earthy. 
SUght. 

SUght. 

SUght. 

Dlstloet, 

cleyey. 

V.  slight. 

Cone. 
Slight. 

Dlstloet. 

Coot. 

Slight. 

SHght. 

V.  slight. 

V.tUght. 

V.  slight. 

V.tltght. 

V.  slight. 

V.  slight. 

Slight. 

SHght. 

0.40 
0.85 
0.63 
0.70 
1.25 
0.02 
1.18 
1.55 
0.42 
0.20 
0.10 
0.00 


UKSIDUK  OS 

EVAPORA- 

TIOSC. 

Loss  on 
Ignition. 

16.10 

8.00 

14.80 

6.00 

14.70 

4.80 

12.16 

3.75 

18.00 

8.80 

10.70 

2.00 

15.20 

4.40 

17.85 

6.80 

10.75 

4.10 

17.85 

6.00 

11.45 

4.06 

10.40 

4.46 

Ammokia. 


Albuminoid. 

• 

1 

4 

S 

^S 

c 

o 

•S 

so. 

^ 

H 

Q 

00 

0710 
.1682 
.1536 
.0028 
.0868 
.0524 
.0384 
.0326 
.0082 
.0854 
.0874 
.0040 


.0222 
.0240 
.0106 
.0238 
.0426 
.0208 
.0858 
.0626 
.0192 


.0216 
.0176 
.0184 
.0228 
.0882 
.0276 
.0326 
.0482 
.0180 


.0101  .0006 


.0124 
.0298 


.0124 
.0274 


.0006 

.0064 
.0012 
.0010 
.0044 
.0022 
.0082 
.0044 
.0012 
.0008 
.0000 
.0024 


I 
I 


NiTBOOEN 
A8 


2 


2.69 
1.98 
2.03 
1.66 
1.44 
1.81 
1.67 
1.78 
2.19 
2.86 
2.31 
2.20 


.2100 
.1600 
.1660 
.1800 
.1160 
.1050 
.0860 
.1200 
.1440 
.2200 
.1700 
.1880 


.0022 
.0026 
.0018 
.0014 
.0019 
.0012 
.0072 
.0130 
.0160 
.0112 
.0055 
.0026 


B 

OB 
C 

o 
c 

& 

>, 

H 

o 


n 
m 

% 


0.43 

4. 

0.42 

4. 

0.68 

5. 

0.60 

4. 

1.16 

4. 

0.67 

6. 

0.86 

6. 

1.72 

6. 

0.56 

6. 

0.22 

6. 

0.16 

6. 

0.74 

6. 

Averages  by  Years. 


. 

180S 

- 

- 

0.49 

16.84 

4.85 

.0307 

.0274 

.0225 

1 
.0048 

2.58 

.2075 

.0037 

- 

6.7 

- 

1803 

- 

- 

0.88 

14.05 

8.94 

.0337 

.0257 

.0180 

.0077 

1.06 

.1878 

.0020 

0.30 

6.2 

- 

1804 

- 

- 

0.46 

14.14 

8.62 

.0371 

.0217 

.0171 

.0046 

2.08 

.1888 

.0018 

0.47 

4.0 

- 

1806 

- 

- 

0.67 

14.71 

8.70 

.0292 

.0256 

.0214 

.0042 

2.04 

.1768 

.OOW 

0.68 

6.1 

- 

18)»6 

- 

- 

0.63 

14.58 

8.97 

.0435 

.0290 

.02:)6 

.0054 

1.90 

.1676 

.0043 

0.68 

5.0 

- 

1807 

- 

- 

0.72 

14.70 

4.20 

.0679 

.0268 

.0245 

.0023 

2.01 

.1544 

.0055 

0.68 

6.6 

NoTS  to  aoslyset  of  1807 :  Odor,  geoerally  dlttiootly  vegetable  aod  mosty,  becomlog  stronger  on 

beating. The  samplee  were  eollected  from  the  brook  at  the  flrit  road  bridge  below  Maple  Street, 

aboot  1  mile  eouih  of  the  eeotre  of  the  city  of  Marlborongh. 
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B08T0N. 

Sudbury  Riyeb  Svpply.— Chemical  Examination  of  Water  from  Beservoir  No. 

5,  SouUiborough^  collected  near  the  Surface. 

[ParU  per  100,000.] 


* 

g 

1 

Appkabavob. 

KsaiDCB  ON 

EVAPOBA- 

TIOV. 

AMMOMIA. 

6 

NiTBOGBH 

AB 

t 

a 
m 

1 

e 

1 

O 

1 

9a 

6 

1 

1 

1 

H 

Loaaon 
Ignition. 

1 

Alt 

• 

1 

»amln( 

1 

Did. 

il 

eo 

• 

f 

• 

1 

9S 

• 

1 

m 

18«7. 

1 

, 

18649 

Feb.  24 

Dbtlnot, 

SUgbt. 

.n 

6.80 

2.66 

.0236 

.0286 

.0256 

.0080 

.41 

.0900  .0003  .68 

1.6 

18771 

Mar.  16 

clayey. 
DiatlDot, 

clayey. 
Dlttlnct. 

Oooa., 
•andy. 

.85 

6.90 

1.80 

.0260 

.0286 

.0268 

.0018 

.40 

.0850 

.0003  .02 

1 

1.4 

1808A 

Mar.  81 

Cona . 
eartoy. 

.60 

4.96 

1.85 

.0260 

.0274 

.0210 

.0064 

.85 

.0280 

.0003  .60 

1.4 

10170 

May     6 

V.tllght. 

V.  alight. 

.60 

4.65 

1.70 

.0048 

.0262 

.0180 

.0082 

.36 

.0280 

.0005  .62 

1.9 

19362 

June    1 

V  alight. 

SllKht. 

.50 

5.05 

1.60 

.0076 

.0202 

.0192 

.0010 

1.83 

.0080 

.OOO-i  .62 

1.9 

19090 

July     1 

V.ellght. 

V.  alight 

.92 

6.70 

2.00 

.0090 

.0266 

.0214 

.00621.85 

.0100  .0002  .71 

1.6 

19976 

Aug.    2 

V.  alight 

V.  alight. 

.64 

5.70 

2.30 

.0030 

.0274 

.0252 

.0022  .36 

.0200.0005  .66 

2.0 

20349 

8ept.    1 

V.  alight. 

V.  alight. 

.60 

5.90 

2.00 

.0014 

.0256 

.0218 

.0038  .37 
.0000  .39 

.0100 

.0002<  .63 

2.0 

20604 

Ool.      4 

Sligbt. 

SUght. 

.51 

5.95 

2.10 

.0038,. 0246 

.0246 

.0080 

.0001   .58 

2.1 

21015 

Nov.    1 

V.  alight. 

V.  alight. 

.45 

6.20 

2.10 

.00301 .0240 

.0240 

.0000  .44 

.0050 

.0001   .64 

2.2 

21409 

Dee.     1 

Decided. 

Cona. 

.49 
.63 

6.40 

1.86 

.0032 
.0101 

.0256 
.0259 

.0228 
.0228 

.0028 
.0081 

.48 

.39 

1 

.0100 
.0175 

.0002  .58 
.0003  ID 

3.1 

At*.. 

6.70 

1.98 

2.0 

1 

1 

Odor,  vegetable,  and  aometlmeB  mouldy,  beoomiog  aomewbat  atronger  on  heating.    The  averBge 

amonnt  of  Iron  In  theae  aamplea  waa  .0142  parte  per  100,000. The  aaropleB  were  collected  from  the 

reservoir  near  the  gate  honae,  at  a  depth  of  1  foot  beneath  the  aarface.  For  monthly  record  of  height  of 
water  in  thla  reaervolr,  aee  table  on  page  136.  The  qaailty  of  the  water  of  thia  aouroe  may  have  beta 
affected  daring  mnch  of  the  year  by  work  incident  to  the  completion  of  the  reaervolr. 


SuDBUKY  RiYES  SuppLT.  —  MicToscopical  Examination  of  Water  from  Reservoir 

No.  St  Southborough,  collected  near  the  Surface, 

[Nnmber  of  organiama  per  cubic  oentlmeter.] 


Ift97. 


Keb. 


Mar. 


Apr. 


May. 


Jane 


July. 


Aog 


Sept 


Oct. 


Vov. 


Dec 


Day  of  examination,  . 
Number  of  aample,    • 

PLANTS. 
Diatomaoeas, 

Aaterlonella, 
Cyclutella,     . 
Byoedra,       •       • 

Cyanophyoead,   . 
Anabana,     • 

Alff«B 

Protoeoccua, 


27 
18649 


16 


18ni|18935 


19179 


8 
19862 


8 

19690 


4 

19976 


2 
20349 


206942 1015  21409 

I    I 


t 

1 

8 

486 

8 

1 

14 

8 

148 

0 
0 
2 

0 
0 

1 

0 
0 
2 

126 

0 

344 

0 
0 

1 

0 
0 

1 

0 

0 

10 

0 
2 

4 

8 
80 
60 

0 

0 

0 

0 

0 

0 

0 

68 

18 

0 

0 

0 

0 

0 

0 

0 

63 

8 

0 

0 

1 

0 

1 

1 

414 

29 

4t 

0 

0 

1 

0 

1 

1 

S72 

29 

0 

948 


544  .  406 


0 
1 


0 
0 


0 
2 


t 

t 


25 

0  i  lo 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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BOSTON. 

Sudbury  River  Supply.  —  Microscopical  Examination  of  Water  from  Reservoir 
No,  d,  SotUhborough^  collected  near  the  Surface — CoDcladed. 

[Number  of  orgAOltma  per  enble  eeotlmeter.] 


1997. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov 


Dec 


ANIMALS. 
Bhizopoda,  Actloopbryt,    . 

Infusoria, 

Dioobryoa, 

Synura 

VermeB 

OruBtacea, 

MUceUaneou9,  Zodglosa,    .... 
Total, 


t 

0 
0 

0 

0 


0 
0 

0 
0 


0 
0 

0 
0 


t\ 

12 
8 


pr. 


0 

0 
0 


pr. 


0 
0 


pr. 


t 

0 
0 

0 

0 


0 
0 

1 

0 


0 
0 

0 

0 


0 
0 

0 
0 


0 
0 

t 

0 


40 


8 


20 


15 


647 


8 


438 


110 


227 


576 


15 


647 


Sudbury  River  Supply. —  Chemical  Examination  of  Water  from  Reservoir  No. 
dj  Souihborough^  collected  abotU  Midway  between  the  Surface  and  Bottom. 

[Parts  per  100,000.] 


I 


18050 
18772 
18987 
19160 
19888 
19801 
19977 
90860 


SIOIO 
S1410 


I 

m 


1997. 

Feb.  24 

Mar.  16 
Mar.  81 
May     8 

Jane  1 
July  1 
Aug.  2 
Sept.  1 
Oct.  4 
Not.  1 
Dee.    1 


Appbabancb. 


a 


DlstlDCt, 

clayey. 
Distloct, 

clayey. 
DlatiQct. 

V.sHght. 

V.  allgbt. 

V.sHgbt. 

V.  slight. 

V.  slight. 

Slight. 

V.  slight. 

Decided. 


Slight. 

Coos., 

saody. 
Cods. 

Slight, 

sandy. 
V.  alight. 

Slight. 

V.  slight. 

V.  flight. 

Slight. 

V.  slight. 

Cons. 


0.76 
0.80 
0.06 
0.00 
0.66 
0.68 
0.03 
0.02 
1.00 
0.48 
0.00 


0.07 


Rksiduk  oh 
Evapora- 

tion. 

■i 

• 

1 

6.80 

1.90 

0.06 

1.96 

6.00 

1.66 

6.26 

1.60 

6.00 

1.70 

6.26 

2.00 

6.90 

2.80 

6.96 

2.00 

6.10 

2.80 

6.16 

1.96 

6.60 

1.86 

6.72 

1.01 

AmtoiriA. 


Albuminoid. 

t 

• 

( 

i 

© 

1 

u. 

H 

Q 

OQ 

.0284 
.0200 
.0260 
.0060 
.0008 
.0088 
.0068 
.0020 
.0082 


.0280 
.0280 
.0280 
.0262 
.0200 
.0208 
.0248 
.0220 
.0864 


.0010  .0202 
.0028.0244 


.0101 


.0260 


.0268 
.0262 
.0214 
.0184 
.0164 
.0190 
.0228 
.0200 
.0234 
.0282 
.0288 


.0217 


.0022 
.0034 
.0066 
.0008 
.0062 
.0018 
.0020 
.0020 
.0020 
.0030 
.0006 


s 

o 
2 


.00831 


.40 
.40 
.84 
.36 
.88 
.87 
.30 
.30 
.30 
.44 
.40 


.88 


NiTBOOBK 
AS 


it 

s 


.0300 
.0280 
.0300 
.0260 
.0200 
.0070 
.0100 
.0080 
.0070 
.0060 
.0120 


.0166 


5 
2 


.0001 
.0003 
.0003 
.0004 
.0006 
.0002 
.0006 
.0004 
.0001 
.0001 
.0002 


.0003 


a 

a 

n 
S 

& 

a 


.08 
.00 
.00 
.06 
.62 
.01 
.00 
.06 
.01 
.66 
.49 

.61 


i 


1.9 
1.4 
1.4 
1.7 
1.9 
1.7 
1.8 
2.1 
2.1 
8.6 
2.6 

2.0 


Odor,  fidntly  vegetable,  becoming  stronger  on  heating.    The  Iron  was  determined  In  Ave  samplea* 

tlie  average  amonnt  in  parts  per  100,000  being  .01)^2. The  aamplea  were  collected  from  the  reservoir. 

sear  the  gate>hoase,  at  depths  ranging  from  14  to  22  feet  beneath  the  surface.    For  monthly  record  of 
laell^t  of  water  la  this  reservoir,  see  table  on  page  186. 
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BOSTON. 

Sudbury  River  Svtfly. -^Chemical  Examinalion  of  Water  from  Reservoir 

5,  Souihborough^  ooUecUd  near  the  Botlom. 

[ParU  per  100,000.] 


No, 


I 


18618 
18778 
18936 
10161 
10364 
19692 
10978 
20361 
20696 
21017 
21411 


Av. 


s 

m 
Q 


1»»7. 

Feb.  24 

Mar.  16 
Mar.  SI 

ALuy  8 
Juno  1 
July  1 
Aug.  2 
Sept.  1 
Oct.  4 
Not.  1 
Dec.    1 


▲ppbasavob. 


• 

3 


a 


Dietlnot, 
clayey. 

DUtlDot, 
clavey. 

DieUoct. 

V.tUght. 

SUfht. 

V.  alight. 

V.tllgbU 

DUtlDct. 

Slight. 

V.alight. 

Decided. 


Slight. 

Cooe., 

•andy. 
Coot. 

Slight. 

Slight. 

Slight. 

V.  slight. 

Slight. 

Slight. 

SllghU 

Heavy. 


.80 
.76 
.68 
.62 
.63 
.70 
.60 
.84 
.67 
.47 
.66 


iu8iduk  ov 
£tapoia> 

TION. 


66 


t 


©6 


6.96 
6.86 
4.96 
6.86 
6.16 
6.86 
6.60 
6.06 
6.10 
6.86 
6.60 


6.76 


2.06 
1.90 
1.66 
2.16 
2.20 
2.10 
2.26 
2.20 
2.16 
2.26 
2.00 


2.08 


AMMOnA. 


I 


Albnminold. 


I 
I 

-mm 

Q 


9  Ok 


.02S^''.0246 


.0248 
.0264 
.0166 
.0224 
.0144 


.0284 
.0278 
.0202 
.0224 
.0228 


.0021  .0242 


.0068 
.0026 
.0030 
.0024 


.0130 


.0244 
.0280 


.0212 
.0268 
.02061 


.0084 
.0016 
.0072 


.0228.0084 
.0188.0086 
.0196.0082 
.0204.0088 
.0218  .0020 


.0224 


.0260.0224 
.0262.0282 


.0264.0218 


.0060 
.0026 
.0020 


.0066 


4 

B 
TC 

O 


.87 
.80 
.36 
.34 
.88 
.87 
.40 
.30 
.39 
.44 
.62 


KiTBoasv 


i 

I 


.89 


.0370 
.0280 
.0280 
.0260 
.0200 
.0100 
.0260 
.0120 
.0080 
.0060 
.013a' 


.0008 
.0006 
.0003 
.0004 
.0006 


6 

e 

I 

M 

o 


i 

a 
2 


.n 

.67 

.68 

68 

.68 


t 
.0006  .60 


.0000 
.0006 
.0001  .60 
.0001  .64 


.62 

.60 


.0002 


.0192  .0008 


.60 


1.7 
1.4 
1.4 
1.7 

1.9 

;  1.T 

1.8 
2.0 
S.l 
2.7 
3.9 


.50 


2.0 


Odor,  generally  ftdntly  regetable,  becoming  somewhat  stronger  on  heating.    The  aTerage  ameoot 

of  iron  found  in  these  samples  was  .0206  parts  per  100,000, The  samples  were  collected  froa  the 

reaerroir,  near  the  gate-honae.    For  monthly  record  of  height  of  water  In  this  reservoir,  see  table  «• 
page  135. 
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BOSTON. 

SuDHDRT  BiVER  SorpLY,  —  Chemical  Examination  of  WaUr  from  Stony  Brook, 

at  Head  of  Reservoir  No.  3,  Soulhborough. 

[P*n>  par  100,000  ] 


Average*  by  Tean. 


- 

1B8S 

U80 
ISM 

1SB3 

IMS 
IBM 

ISM 
ISM 
ISOT 

■ 

o.» 

1 

a.u 
cot 

T.»l 
«.!« 

a.os 

t.n 

•tAt 

;;;; 

J.IS 
I.M 

z 

.oojs 

.0041 
.OIOB 

3= 

.OKH.OMS 

:4= 

.oosa 

.OOBS 

.oou 

.OOM 

.MS4 

-OOM 

.H 
.« 

i 

z 

.000< 
.0003 

.0002 

.0003 
.0006 

o.n 

O.M 

o.u 

i.o 

1.0 

1.0 
l.S 

l.S 
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BOSTON. 

Sl'dburt  River  Supply. 


Chemical  Examination  of  Water  from  Reservoir 
No,  3^  Framingham. 

[ParU  p«r  100,000.] 


8 

a 


18286 
18414 
18081 
18033 
10168 
19860 
10700 
10908 
20346 
20703 
21024 
21418 


s 

I 


1997. 

Jao.   11 

Feb.  1 

Httr.  1 
Mar.  81 

May  3 

Jane  1 

Jaly  1 

Aug.  2 

Sept.  1 

Oct.  4 

Nov.  1 

Dec.  1 


Afpbahanob. 


a 


e 


I 


Slight. 

DUtlnot. 

Slight. 

DUtlnct. 

Slight. 

Dietinet. 

Slight. 

Slight. 

V.  flight. 

Siiglit. 

V-  alight. 

Decided. 


Slight. 
Slight. 
V.  alight. 
Slight. 
Slight. 
Slight. 
Slight. 
V.  alight. 
V.  alight. 
Slight. 
V.  alight. 
Cona. 


0.90 
1.10 
0.70 
0.66 
0.48 
0.60 
0.43 
0.41 
0.42 
0.46 
0.00 
10.44 


KK8IDUR  ON 

EVAPOIA- 

TIOH. 


7.95 
7.16 
6.66 
4.80 
4.U 
4.16 
4.80 
6.00 
4.76 
6.80 
6.60 
6.20 


SI 


AmcomA. 


Albuminoid 

^ 

• 

• 

1 

1 

1 

00 

1 
2.20 

.0044 

3.16 

.0066 

2.26 

.0142 

1.66 

.0006 

1.2» 

.0018 

1.90 

.0008 

1.60 

.0026 

1.86 

.0008 

1.70 

.0026 

1.80 

.0014 

2.10 

.0018 

1.60 

.0026 

.0268 
.0226 
.0218 
.0180 
.0192 
.0886 
.0220 
.0272 
.0266 
.0218 
.0276 
.0264 


.0260 
.0214 
.0190 
.0146 
.0180 
.0213 
.0172 
.0182 
.0192 
.0198 
.0250 
.0248 


.0002 
.0012 
.0028 
.0084 
.0013 
.0124 
.0048 


.52 
.47 
.49 
.38 
.33 
.80 
.86 


.0090  .84 

r 

.0074 
.0020 
.0026 
.0006 


.37 
.38 
.42 
.41 


Aa     i  I 

s 


i 
i 


3 


.0280 
.0280 
.0880 
.0300 
.0300 
.0180 


.00  i  .95 
.0002  .78 
.00051  .57 
.0002;. 55 
.0002  .43 
.00021.60 


.0070  .00031  .61 


.0100 


3.3 
3.3 
3.3 

1.4 

1.6 
1.9 
1.6 


.0004  .54  '  3.0 


.0070.0000  |.  51 

I    ' 
.0030. 0000 '.53 

.0090.0002!.  53 

.0000. 0001  i'. 49 


1.6 
1.8 
3.1 
3.6 


Averages  by  Tears, 


. 

1888 

- 

- 

0.98 

4.98 

1.70 

.0038 

.0288 

• 

- 

.40' 

.0218 

.0008'  - 

1 

. 

- 

1889 

- 

- 

0.84 

4.89 

1.60 

.0042 

.0806 

.0354 

.0062 

•^, 

.0182!.0003|  - 

- 

1890 

- 

- 

0.62 

6.40 

1.84 

.0020 

.0239 

.0197 

.0041 

.40 

1 
.0229  .0002  - 

1891 

- 

0.60 

4.75 

1.66 

.0082 

.0242 

.0200 

.0042 

.38 

.0190 

.0002,  - 

- 

1892 

- 

0.72 j  6.17 

1.97 

.0034 

.0254 

.0219 

.0085  .40  i 

1    i 

.0211 

.0001'  - 

- 

1893 

- 

- 

0.90 

1  4.07 

2.10 

1.0028 

.0269 

.0207 

.0062  .87  ■ 

1 

.0100 

.0001|  .77 

- 

1894 

- 

0.97  '  6.48 

2.20 

1 

.0018 

.0265 

.0231 

.0034'  .41 

.0105 

1 
.0002^  .87 

- 

1895 

- 

- 

0.861  6.48 

1 

2.22 

.0027 

.0273 

.0231 

.0043'  .41 

.0161 

.0001  .84 

- 

1896 

- 

- 

0.66 

5.04 

1.92 

.0080 

.0384 

.0193 

.0041  .37 

.0144 

.0001|  .66  1.7 

- 

1897 

- 

- 

0.59 

6.42 

1.88 

.0084 

.0243 

.0208 

.0040  .40  { 

1   1 

.0161 

.0002  .57  1.9 

Not*  to  analyaea  of  1897:  Odor,  dtatloetly  ▼egetable;  In  Jane,  flahy  and  dly. The  hi 

were  collected  from  the  reserrolr,  near  the  gate^hoaae,  at  a  depth  of  8  feet  beneath  the  aarfaea. 
monthly  record  of  height  of  water  in  thla  reaervolr,  aee  table  on  page  135.  The  qnality  of  the  wat«r  of 
thla  aouree  and  of  Stony  Brook  may  have  been  affected  daring  maoh  of  the  year  by  work  loddeot  to  tJkm 
oonatraetlon  of  Reaervolr  No.  5  on  Stony  Brook,  above  Reaervolr  No.  3. 
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BOSTON. 

SuDBURT  River  Supply.  —  Microseopieal  ExamincUion  of  Water  Jrom  Reservoir 

No,  3^  Framingham. 

[Number  of  orgaaitmt  p«r  enbio  oentlmetor.j 


1»»7. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jnne. 


Jolj. 


Aug. 


Sept.'  Oct. 


Nov. 


Dec. 


Bay  of  examinatloo, 

Nomber  of  aample,  .       .       .       . 

PLANTB, 
Dlatomaceee,     .      .      .      . 

Aetorionella,      .       .       .       . 

S^dotellft, 
eloaira, 

Syoedra, 

TabellarU, 

Cyanopbyceas, .... 

Aoabmia, 

ClathrocyaUa,     .       .       .       . 
Cceloaphiarlam , 
Meriamopoedla,  .        .       .        . 

AlgflB, 

Boirycoceoa,      .       .       .       . 

Protoooceua 

BUnrogenU,       .       .       .       . 

ANIMALS. 
Bhlaopods,  Actlnopbrya,  . 

IiiftLSoria»    . 

DioobryoD 

Synora,       .       .       .       .       . 
ifrogleDa, 

Vermes* 

Cmatacea, 

Miscellaneous^  Zodglcea, 


12 
18286 


4 
18414 


8 

18681 


1 
18032 


5 
10158 


8 
10360 


8 
10700 


8 
10068 


20346,20703 


3 
21024 


2 
21418 


TOTAI^ 


288 

17 

8 

8 

•4 

0 

0 

0 

4 

8 

0 

0 

4 

0 

8 

0 

0 

1 

1 

1 

204 

18 

4 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

t 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

428   469 


124 
18 
86 
40 

160 


0 
0 
0 
0 


0 

4 
0 


66 
88 

0 

0 
206 


141 

188 
2 
1 
0 


94 

0 
88 

0 


1,868 

892 

50 

288 

874 

26 

120 

0 

110 

00 

872 

128 

16 

8 

6 

0 

0 

0 

82 

86 

0 

10 

2 

68 

6 

060 

128 

82 

64 

236 

< 

n 

60 

M 

18 

0 

0 

10 

68 

4 

0 

10 

6 

8 

4 

2 

10 

18 

14 

6 

0 

0 

10 

4 

0 

t 

818 

162 

72 

76 

0 

0 

62 

0 

0 

0 

140 

04 

40 

22 

0 

136 

0 

10 

4 

20 


40 


40 


85 


40 


20 


316 


60 


61  ,  64 


480 


080 


1,882 


10 


744 


29 


806 


20 


406 


266 

61 

60 

0 

2 

163 


4 

0 
0 
0 


44 

22 

12 

0 


0 

0 

0 

0 

2 

0 

0 

2 

4 

0 

0 

0 

1 

8 

28 

15 

246 

0 

0 

10 

18 

86 

0 
0 
0 

0 
0 
0 

0 
0 
0 

80 
0 
0 

8 
0 
8 

44 

0 

188 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

2 
0 

80 
0 
0 

1 

0 

0 

0 

0 

1 

0 

0 

4 

4 

0 

pr. 

0 

9 

0 

pr. 

pr. 

pr. 

0 

0 

0 

pr. 

82 
0 
0 


8 


5 
600 

20 
422 
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BOSTON. 

CocHiTUATB  Supply. 


Chemical  Examination  of  Water  from  Lake  OoekUuaU 
in  Wayland. 

[PttU  IMF  100,000.] 


18280 
18417 
1808S 
18038 
lOlM 
10867 
10701 
10071 
90847 
90706 
21026 
21422 


Jmn.  11 
Feb.  1 
lUr.  1 
Mar.  81 
May  8 
Jane  1 
Jaly  1 
Aug.  2 
Bept.  1 
Oet.  4 
Not.  1 
Dee.    2 


Appbabavob. 


Blight. 
V.  flight. 
BUght. 
Blight. 
V.  alight. 
Distloet. 
V.tUgfat. 
V.eUght. 
V.  alight. 
V.aUght. 
y.alighU 
V.  flight. 


Slight. 
Blight. 
V.  alight. 
Blight. 
V.  flight. 
Blight. 
V.  flight. 
V.aUght. 
V.  alight. 
V.aUght. 
V.  flight. 
Slight. 


.26 
.40 
.40 
.86 
.88 
.30 
.80 
.18 
.28 
.82 
.28 


RaaiDOB  ov 

SVAPOBA- 

nov. 


I 


6.80 
6.60 
6.60 
6.00 
4.86 
4.76 
4.06 
4.70 
4.70 
6.06 
6.00 
4.86 


U 


I 


1.86 
1.66 
1.06 
1.06 
1.20 
1.06 
1.86 
1.76 
2.26 
1.70 
1.00 
1.60 


Ammobia. 


I 


AlbamlDold. 


? 


d 


.0000 
.0004 
.0008 

.0018 
.0006 

.0008 
.0016 


.0018 
.0004 
.0012 
.0088 


.02101 

.0178 

.0212 

.0180 

.0184 

.0282 

.0202 

.0104 

.0904 

.0102 

.0104 

.0212 


.0170 
.0164 


.0046 
.0014 


.0106  .0016 


.0102 
.0180 
.0170 
.0178 
.0168 
.0108 
.0164 
.0104 
.0170 


.0018 
.0004 


.0084 
.0080 
.0080 
.0088 
.0000 
.0042 


i 


.60 
.60 
.60 

.62 
.60 
.48 
.68 
.40 
.40 
.68 
.60 
.60 


HlTBOOBV 


t 


i 
I 


.0100 
.0170 
.0180 


.0002 
.0001 
.0001 


.0180  .0001 
.016ol.0002j 


.0070 


.0002 


.0060  .0009 

.0070 

.0090 


o 


i 
I 


.80  I  2.8 

.a    1.0 

.40  .  9.1 


.48 
66 


1.8 
9.8 


.0000^ 
.0000 


iO  ,  9.1 


.44 


1^ 


.0080 
.0090 
.0070 


.0001 
.0009 

•HI 


.46     2.0 

.41     9.0 
.44  I  9.0 

9.1 

86  '  9.6 

I 


Averages  by  Tears. 


1888 

1 

1880 

- 

1800 

- 

1801 

1    " 

1809 

- 

1803 

1 

1804 

1 

1806 

- 

1800 

1 

1887 

- 

NoTB  to  aiial]raea  of  1887 :  Odor,  vegetable  and  aometlmee  mouldy,  becomlog  etrooger  oa 
-  The  eaflttplee  were  eoUected  In  the  gate-hooae.    For  moathly  reeord  of  height  of  water  In  tUm 
Uble  on  page  136. 
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BOSTON. 

CocmruATE  Supply.  —  Microseopieal  Examination  of  Water  Jrom  Lake  CkxihU- 

ucUe  in  WaylancL 

[Namber  of  organlMna  per  enble  oentim«t«r.] 


1»»7. 


Jan. 


Feb. 


Mer. 


Apr. 


May. 


Jane. 


July. 


Ang. 


Sept 


Oct 


Not. 


Dee. 


Daj  of  exemlnatloo, . 
Number  of  aemple,    . 


12 

4 

8 

1 

6 

8 

3 

8 

2 

6 

8 

18286 

18417 

18682 

1808310160 

10867 

10701 

loon 

90647 

20706 

21026 

878 

828 

m 

888 

168 

888 

888 

88 

162 

208 

278 

152 

48 

0 

476 
0 
0 

276 

44 

0 

204 
48 
66 

82 
0 
0 

70 
4 

26 

100 
0 
0 

130 

4 

64 

26 
12 
0 
78 
24 
16 

68 

204 

0 

0 

118 

608 

0 
64 

0 

0 

0 

204 

0 
8 
0 
7 
16 
8 

80 
6 

28 
0 

46 

42 

24 
2 

04 
0 

40 

48 

168 
16 
84 
24 
2 
84 

88 

\n 

It 

6 

8 

14 

88 

H 

48 

42 

28 

0 
0 
0 
0 
86 

0 
0 
0 
0 
182 

0 
0 
0 
0 
12 

0 
0 
0 
0 
6 

0 
0 
0 
0 
0 

10 
8 
0 
0 

1 

0 

0 

0 

68 

0 

21 
0 
0 
0 
0 

28 

0 

14 

0 

0 

28 

10 

4 
0 
0 

2 
18 
2 
2 
0 

0 

0 

0 

f 

f 

8 

8 

27 

88 

18 

2 

0 

0 

0 

0 

0 

0 

2 

16 

78 

8 

0 

8 


PLANTS. 
Diatomaoeao, 

AaterlonelU, 
Cyelotella,  . 
FTegllarie,  . 
Ueloeira,  . 
BrnedrA, 
tkbellArie,   . 

Oyanopliyoeao,  . 

Aiiab»oa,     . 
Aphanlxomeoon , 
CUthroeystlt. 
Mleroeyedt, . 
OeeillarU,     . 

Al8r89, 

Protoeoeene, 


2,080 

240 

82 

28 

824 

8 

1,448 


112 

4 

104 
0 

4 
0 


18 
16 


ANIMALS. 
BhizopodAy  Aetinophryt,    . 


InftiBorla, 


Mallomonae, 
BjnarA. 
Traebelomonee,  . 


Crustaoea. 


0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

4 

26 

86 

28 

21 

0 

0 

0 

8 

2 

2 

6 

20 
0 
2 

24 

0 

60 

6 
8 
6 

6 

4 
4 

0 

0 
0 

0 
0 
0 

0 
0 
0 

0 

0 

1 

0 
0 
0 

0 
0 
0 

0 
0 

1 

pr. 

0 

pr. 

0 

0 

0 

0 

0 

pr. 

.0 

pr. 

8 

2 
0 

4 


Jfteee//aw#o»te,  Zogglcaa, 


TOTAI., 


e  • 


20 


768 


40 


806 


40 


200 


848 


86 


108 


006 


10 


862 


08 


20 


816 


278 


818 


20 


2,288 
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BOSTON. 

COCHITDATE 


Works.  —  Chemical  Examination  of  Water  from  a  Faucet  at  the 

Slate  House,  Boston, 

[PartB  per  100,000.] 


• 

1 

"5 

«« 

& 

1 

Appbabamcb. 

Ukhioub  on 

EVAPOBA- 
TION. 

Ammovia. 

§          Chlorine. 

NiTBOOEK 
AS 

i 

9 

•I 

a 

a 

1,         Color. 

o 

• 

Lois  on 
Ignition. 

• 

Albaminold.     | 

r 

• 

• 
1 

• 

• 

s 

1 

X 

J' 

c 

« 

a 

a 

a 

■0 
> 

1 

Sus- 
pended. 

6 

c 
• 
M 

• 

3 

e 
m 

18418 

18»7 

Feb. 

1 

• 

1 

Blight 

Slight. 

6.86 

2.10 

.0008  .0170 

.0162 

.0008 

1 

.0280 

.0008 

1 

1.8 

18683 

Mar. 

1 

V.  Blight. 

V.  Blight. 

0.63 

5.06 

2.16 

1 
.0022 

.0176 

.0162 

.0014 

.44 

.0200 

.0001   .67  '  1.6 

18084 

Apr. 

1 

V.  alight. 

V.  Blight. 

0.60 

4.30 

1.65 

.0020 

.0144 

.0138 

.0006 

.38 

.0200 

.OOOli  .52  '  1.4 

10160 

Mmj 

4 

V.  Blight. 

Blight. 

0.56 

3.05 

1.10 

.0006 

.0172 

.0126 

.0046 

.86 

.0100 

.0000  .63  j  l.S 

i 

10370 

Jaoe 

3 

V.  Blight. 

Slight. 

0.70 

4.35 

1.50 

.0008 

.0212 

.0166 

.0046 

.33 

.0130  .OOOol  .63  '  l.« 

10702 

July 

1 

V.  Blight. 

Slight. 

1.U2 

4.55 

2.00 

.0002 

.0214 

.0206 

.0008 

.35 

'.0120.0000  .72     1.3 

10072 

Aug. 

2 

V.  Blight. 

V.  Blight. 

0.50 

4.80 

1.05 

.OOO2L0196 

i 

.0184 

.0012 

.37 

.0150  .0000  .66 

i 

1.4 

20348 

Sept. 

1 

V.  Blight. 

V.  Blight. 

0.62 

5.10 

2.10 

.0006  .0214 

.02ir:  .0012, 

.38 

.0130  .0000  .67  '  1.7 

20704 

Oct. 

4 

V.  Blight. 

V.  Blight. 

0.60 

5.10 

2.10 

.0016 

.0210 

.0186 

.0024 

.38 

.0080  .0001  ..5<     1.1 

21026 

Nov. 

1 

V.  Blight. 

V.  Blight. 

0.44 

4.50 

1.80 

.0006 

.0230 

.0280 

.0000 

.40 

.0060 

'.0001  .S4     l.T 

21402 

Deo. 

1 

V.  Blight. 

Slight. 

0.86 

4.60 

1.80 

.0004 

.0180 

.0180 

.0000 

.50 

.0110 

.0000  .83 

1 

1.1 

Averages  by  Tears,* 


1888 
1880 
1890 
1801 
1892 
1898 
1894 
1895 
1896 
1897 


- 

.38 

1 
4.94 

1.53 

.0012 

.0215 

- 

' 

.40 

.0183 

.0002      - 

- 

- 

.51 

4.71 

1.43 

.0005 

.0100 

.0176 

.0023 

.42    .0272.0002     - 

1           1         ' 

- 

- 

.36 

4.70 

1.25 

.0003 

.0160 

.0148 

.0021  .42     .0241 

.0001,    - 

a  4 

- 

.37 

4.80 

1.63 

.0005 

.0161 

.0136 

.00251.37   |.0227,.0001      - 

l.T 

- 

.37 

4.70 

1.67 

.0007 

.0168 

.0138 

.0080  .41 

.0210.0001      - 

1.9 

- 

.61 

4.54 

1.84 

.0010 

.0174 

.0147 

.0027 

.88  1 

.0143 

.0001  .60 

1 

1.5 

- 

.69 

4.64 

1.83 

.0006 

.0169 

.0150 

.0019, 

.41     .0106  .0001  .68 

l.T 

- 

.72 

4.90 

2.02 

.0006 

.0197 

.0175 

.0022 

.40   '0171  .0001  .m 

1           1 

•.T 

- 

.49 

4.29 

1.67 

.0005 

1 

.0165 

.0142 

.00231.37   i. 0155!. 0001  .56 

1                   1 

1.4 

- 

.65 

1    4.82 

1.84 

.0000 

.0193 

.0177 

.0016 

1 

.40  ;  .0137.0001   .64 

1.6 

—     — 

1 



1          l__ l_     _ 

1 

^ 

— 

*  PrevlouB  to  1897  these  Bemplefl  were  collected  from  a  faucet  at  the  Institute  of  Techoologj 
character  of  the  water  at  this  place,  however,  does  not  differ  aiaterlally  from  that  of  the  water 
from  the  tap  at  the  State  House. 


NoTB  to  analyses  of  1897:  Odor,  vegetable;  of  the  last  sample,  none,  becoming  teintly 
heating. 
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BOSTON. 

CocHTTUATE  WoRKS.  —  MicToscopical  Examination  of  Water  from  a  Faucet  at 

the  Stale  House^  Boston, 

[Number  of  orgaoUms  per  cubic  centimeter.] 


Feb. 


Mftf. 


Apr. 


May.  June. 


Daj  of  ezaminfttlon,  . 
Nomber  of  Mmple,     . 

PLANTS. 
DlatomacecB, 

Asterionella, 

Cjclotellft,     .  .  .  . 

Prmgllarift,     .  .  .  . 

Metoelra,       .  .  .  . 

TabeUarU,    .  .  .  . 

CyanophycecB,  Anabnna, . 



ANIMALS. 
Bhlzopoda,  Actinophrys,     . 

Infusoria,      .      .      .      . 
DinobryoD,   .       .       .       . 

Venne^  Anorea,    . 
MUceUaneouf,  Zoogloea,    . 
Total, 


4 
18418 


8 

18683 


1 
18934 


6     5 

19160  19379 


144 

86 

81 

304 

882 

227 

88 

100 

2S8 

256 

44 

16 

18 

76 

19 

1 

8 

32 

70 

64 

10 

0 

0 

0 

136 

72 

1 

2 

14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

78 

34 

36 

48 

11 

128 

7 

2 

6 

6 

0 

36 

62 

20 

0 

62 

216 

162 

4 

48 

38 

120 

0 

0 

0 

0 

0 

0 

2 

4 

10 

0 

0 

0 

0 

1 

5 

1 

26 

2 

4 

4 

287 

43 

1 

0 

16 

176 


0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

10 

3 

2 

8 

0 

0 

12 

0 

2 

26 

2 

0 

2 

6 

0 

0 

12 

0 

0 

24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 


20 


20   20 


15 


85 


40 


8   25 


15 


0  I  5 


174  1  109 


63 


328 


422 


260 


81 


181 


289 


286 


247 


184 

BOSTON. 

Mtstio 
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SuPPLT.  —  Chemical  Examination  of  WaUrfrom  Mystic  Lake 

[PmtU  per  100,000.] 


18»7 

Jan.  11 

18806 

Feb. 

1 

18807 

lUr. 

1 

18018 

Mar. 

81 

10148 

May 

8 

10602 

Jane  18 

10880 

July 

1 

10002 

Ang. 

2 

90887 

Sept. 

1 

20706 

Oct. 

4 

21010 

Not. 

1 

21404 

Deo. 

1 

Appcabavos. 


SUffht, 

milky. 
BUffht. 

Blight. 

Dlattset. 

DtsUnet, 

clayey. 

Dlstloet. 

Cods. 

DUtlnet. 

V.eUgbt. 

V.sUght. 

None. 

V.ettght. 


BUght. 

V.sUght. 

BUght. 

BUght. 

BUght. 

BUght. 

BUght. 

V.ellghi. 

V.eUght. 

V.sUght. 

None. 

BUght. 


.16 
.16 
.18 
.80 
.28 
.82 
.80 
.11 
.07 
.10 
.00 
.12 


RBSIDUa  OM 
EVAPOIA- 

Tioir. 


a 

8| 


10.80 
18.40 
11.80 
0.06 
10.06 
10.60 
10.60 
11.60 
11.06 
12.60 
18.16 
12.80 


1.46 
4.10 
2.40 
2.66 
2.66 
2.40 
2.40 
2.46 
2.86 
2.60 
2.66 
2.26 


Ammovia. 


Albmniooid. 

i 

• 

• 

I 

6h 

• 

1 

.0118 
.0202 
.0222 
.0102 
.0006 
.0012 
.0012 
.0004 
.0008 
.0000 
.0024 


.0148 
.0106 
.0160 
.0216 
.0306 
.0810 
.0204 
.0842 
.0210 
.0182 
.0138 


.0436  .0218 


.0144 
.0160 
.0128 
.0172 
.0166 
.0186 
.0176 


.0004 
.0086 

.0022 
.0044 
.0160 
.0124 
.0118 
.0212.0130 


.0176 
.0166 
.0128 
.0172 


.0034 
.0026 
.0010 
.0046 


4 


1.88 
1.67 
1.68 
1.26 
1.87 
1.10 
1.22 
1.46 
1.61 
1.66 
1.67 
1.57 


NlTBOOm 


ITT 


I 

9B 


I 

s 


.0680 
.1000 
.0080 
.0760 
.0700 
.0400 
.0800 
.0460 


a 
o 
O 

e 

& 

K 
M 

o 


: 

e 
I 
2  . 


.0006|l. 
.0004 

.oooJ 

I 

.0005 

.0007j 
.0006 


.0007 


21 

84 

.30 

.38 

.31 
.46 

.46 

.87 


t.l 
4.! 
4.1 
t.( 

4.: 

8.( 

J.* 
4J 


I 


.0400^.0006  .26  '44 

.0100  .0002 1.26  j4.i 
.06801.0002  .30  4.1 


0630.0006 


fi 


Averages  by  Years, 


1888 

- 

- 

.21 

10.12 

1.76 

.0244 

.0267 

1880 

- 

- 

.26 

,  0.02 

1 

1.07 

.0211 

.0278 

1800 

- 

- 

.18 

i  10.66 

1.78 

.0107 

.0228 

1801 

- 

- 

.13 

0.60 

1.81 

.0186 

.0242 

1802 

- 

- 

.07 

11.62 

2.00 

.0186 

.0206 

1808 

- 

- 

.10 

12.62 

2.17 

.0240 

.0216 

1804 

- 

- 

.11 

16.60 

2.66 

.0881 

.0236 

1806 

- 

- 

.16 

16.07 

2.06 

.0660 

1 

.0271 

1806 

- 

- 

.16 

11.71 

2.46 

.0166 

.0220 

1807 

- 

- 

.18 

11.68 

2.61 

.0108 

1 

.0226 

.0200 
.0183 
.0187 
.0163 
.0160 
.0168 
.0107 
.0184 


.0060. 

.0040 

I 
.0065 

.0063 

I 
.0066 

I 

.0067| 
.0074 
.0086 


.0164  .0062 


1.04 
1.67 
1.67 
1.68 
2.22 
2.40; 
3.4S 

3.25! 

I 

1.68 

I 

1.44 


.0433 


.0016     - 


.0686  .0012. 
.07061.0006^ 


.0781 


.0012 


.0608.0007 

I 

.0683.0007 


-  ».» 

-  4.1 
r  4.4 


.0683 .0012;  .24 


.06861.0016 


&.! 


.066» 
.0601 


.0008 
.000ft 


.32  M 
.27  4J 
U    4.3 


Non  to  analyses  of  1807 :  Odor,  generally  dlstlnetly  vegetable,  frequently  mouldy  or  BBsty,  m'- 
dom  unpleaaant.  — —  The  samples  were  eolleoted  from  the  lake,  near  the  gate.honse.  For  oMMtWr 
reoord  of  height  of  water  In  this  lake,  see  table  on  page  186. 
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BOSTON. 

Mystic  Supply.  —  Microscopical  Examination  of  Water  from  Mystic  Lake. 

[Nrnnber  of  orgasiMiifl  per  enblo  centimeter.] 


18»7. 


Jan. 


Feb. 


Mer. 


Mar. 


May 


June. 


Jnly. 


Aog. 


Sept 


Oet 


KOT. 


Dee. 


Day  of  examination, . 
Namber  of  aample,    • 


12 
18287 


8 
1880«il8M7 


81 
18918 


4 
101431 


10 
10602 


8 
10680 


8 


2 


1000220837 


6 
20706 


2 
21010 


% 
21404 


PLANTS. 
DiatoxnaoeoB, 

Bynedra,       . 


Cyanophycen,  Anabaana, 


Algas. 


1 

6 

86 

66 

46 

8 

2 

5 

6 

tt 

80 

0 

8 

0 

16 

24 

2 

2 

6 

6 

20 

26 

0 

0 

0 

0 

0 

18 

0 

0 

0 

0 

0 

0 

1 

8 

15 

14 

14 

2 

8 

t 

80 

14 

1U 
128 


ANIMALS. 
Infdsoria, 

Ciliated  Infoaorlan, 


Crtistacea,  Cyelopa, 


1 
0 


4 

0 


2 

0 


11 

0 


6 

0 


2 

0 


6 

0 


7 

0 


2 

0 


pr. 


10 
10 


12 
12 


6 

2 


MUceUanetm9,  Zo5gloBa, 


Total, 


10      80 


60 


60 


10 


180 


220 


15 


40 


10 


12 


71 


06 


154 


77 


287 


220 


81 


62 


72 


61 


60 


222 


Table  showing  Monthly  Heights  in  Feel  above  Tide-marsh  Level  of  the  Water  in 
the  Lakes  and  Storage  Reservoirs  of  the  Boston  Water  Works^  fnym  which 
Samples  of  Water  were  collected  during  the  Year  1897. 


1S»7. 


o  3 


•e*. 


io«« 


''I 
hi 

|5i 


si 

3* 


i 


■-8 


Jmm.  1. 
F«l».  1. 
Umrth  1, 
Aprtt    1, 

1» 

1. 

1. 

1. 

1. 

1. 

1: 


July 


Oet. 


162.68 
161.87 
162.50 
167.21 
167.66 
166.86 
162.00 
167.n 
168.54 
162.80 
162.70 
168.42 


174.82 
178.81 
174.44 
175.20 
176.45 
176.56 
176.76 
176.50 
172.82 
160.12 
160.70 
170.53 


105.11 
100.80 
204.10 
218.70 
215.88 
215.88 
215.84 
200.04 
210.28 
206.65 
200.07 
208.04 


218.16 
280.41 
282.22 
288.02 
288.21 
238.17 
288.81 
231.06 
226.16 
231.02 


266.41 
271.60 
276.04 
287.68 
202.31 
204.88 
205.00 
204.23 
204.80 
294.77 
201.66 
202.06 


148.78 
140.50 
140.21 
140.45 
140.40 
140.87 
140.32 
140.14 
140.11 
148.30 
148.83 
147.84 


127.43 
128.75 
120.26 
138.86 
134.27 
184.24 
138.02 
188.16 
132.61 
181.00 
120.48 
120.86 


5.84 
5.86 
6.14 
6.48 
6.67 
6.80 
6.88 
5.74 
6.04 
1.87 
-0.82 
3.62 
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BOXFORD. 

BOXFORD. 

For  analyses  of  water  from  Bald  Pate  Pond  in  Boxford,  see 
Groteland. 

Water  Supply  or  Bradford. 

Tliis  town  was  annexed  to  Haverhill  Jan.  1,  1897.     For  analyses 
of  samples  of  water,  see  Haverhill. 


Water  Supply  of  Braintree. 

Chemical  Examination  of  Water  from  the  Filter-gallery  of  the  Braintree  Water 

Works. 

[Parts  per  100»000.] 


Date  of 

Collection. 

ArrSABAMOB. 

T         Kealdue  on 

g               Evaporation. 

Ammuxia. 

• 

1 

s 

NlTIOOKM 
AS 

• 

s 

o 

m 

a 

o 

.05 

UardneM. 

1 

• 

1 

a 

§ 

•: 

• 

Albu- 
minoid. 

• 

s 
s 

1 
NHrltes. 

e 

18281 

1%91 

Jan. 

10 

Nono. 

None. 

.02 

.0000 

.0050 

0.04 

.0880 

.0000 

i 

1.7    .0098 

1 

18458 

Feb. 

0 

None. 

None. 

.08 

5.05 

.0002 

.0066 

0.06 

.0880 

.0000 

.07 

2.2  '.OOU 

18008 

Mar. 

8 

None. 

None. 

.02 

4.00 

.0008 

.0062 

0.02 

.0860 

.0000 

.10 

1.8  ,.08W 

18050 

Apr. 

5 

None. 

V.  alight. 

.02 

5.80 

.0004 

.0086 

0.02 

.0400 

.0000 

.10 

2.1  |.0M« 

i 

10225 

May 

12 

None. 

None. 

.05 

1 

4.00 

.0004 

.0066 

0.88 

.0280 

.0000 

.15 

1.6    .0000 

10380 

June 

7 

None. 

None. 

.10 

4.10 

.0004 

.0066 

0.80 

.0130 

.0000 

.14 

1.6    .OMO 

10743 

Joly 

8 

1 
None. 

V.  alight. 

.05 

4.00 

.0018 

.0060 

0.87 

.0880 

.0000 

1 

.14 

2.0    .0000 

1 

20018 

Ang. 

0 

None. 

None. 

1 
.03  , 

5.80 

.0022 

.0080 

0.82 

.0160 

.0000 

.12 

2.S  '.01« 

20304 

Sept. 

8 

1  None. 

None. 

.05 

5.60 

.0002 

.0074 

0.88 

.0120 

.0008 

'     .14 

2.2  .oaao 

20728 

Get. 

6 

None. 

None. 

.06 

5.60 

.0016 

.0054 

0.88 

.0180 

.0000  • 

.07 

2.1     .0010 

21064 

Not. 

8 

1  None. 

V.  alight. 

.04 

5.00 

.0016 

.0066 

1.00 

.0180 

.0001 

.07 

2.1 

.O0T« 

21485 

Deo. 

7 

,  None. 

1 

V.  alight. 

.04 

6.20 

.0022 

.0072 

0.06 

.0670 

.0000  < 

.07 

2.6 

.OltO 

1 

Averages  by  Years, 


.• 

- 

- 

.07 

7.14 

.0006 

.0045 

0.85 

1802 

- 

- 

.02 

4.60 

.0002 

.0080 

0.76 

1803 

- 

- 

.08 

4.72 

.0002 

.0040 

0.83 

1894 

- 

- 

.04 

5.10 

.0004 

.0048 

0.86 

1805 

- 

- 

.12 

6.82 

.0004 

.0060 

0.80 

1806 

- 

- 

.08 

5.55 

.0006 

.0061 

0.86 

1807 

- 

- 

.04 

6.20 

.0010 

1 

1 

.0058 

0.00 

.0048 

.0008 

- 

.0102 

.0001 

- 

.0868 

.0001 

.10 

.0388 

.0001 

.10 

.0860   .0002 

.13 

.0820    .0000 

1 

.12 

.0287 

.0001 

.10 

1.8 

1.8 

1.7    .Ql3ft 

2.0    .OilT 

l.T 

2.0 


•  Jane,  1887,  to  May,  1888. 

Non  to  aoalysea  of  1807 :  Odor,  none. The  aamplea  were  collected  from  a  faucet  at 

Ing  atatlon. 


the 
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BBAINTRSE. 

Chemical  Examination  oj  Water  from  Little  Pond,  Braintree. 

[PMrto  per  100,000.] 


• 

g 

Appsasanob. 

Rbsidui  on 

BVAPOBA- 

AMMOVtA. 

NiTROOBN 

• 

1 

8 

o 

TION. 

)ld 

• 

1 

AS 

1 

a 
g 

8 

• 

1 
1 

1 

a 

1 

1 

• 

1 

Lost  on 
Ignition. 

1 

Albumiiu 

• 

3 

1 

• 

z 

i 

B 

a 

• 

1 

Q 

Sus- 
pended. 

& 

1897. 

20017 

Ang.    9 

V.  Blight. 

V.  alight. 

.10 

4.80 

1.70 

.0000 

.0226 

.0102 

.0084 

.82 

.0020 

.0000 

.63 

0.8 

20303 

B«pt.    8 

V.  •light. 

V.  slight. 

.20 

4.10 

1.65 

.0012 

.0274 

.0202 

.0012 

.80 

.0000 

.0000. 

.48 

1.0 

Odor,  faintly  vegetabla,  beoonsing  strongar  on  heating;  of  the  first  sample,  also  mouldy. The 

umplea  were  colleeted  from  the  pond. 

Microscopical  Examination, 

lo  the  first  sample  116  organisms  per  enbte  centimeter  were  foand,  44  of  which  were  Antibana,    In 
the  last  aample  68  organisms  per  enbio  centimeter  were  found,  28  of  which  were  Anabana, 

Water  Supply  op  Bridgewater  and  East  Bridoewater.  — 

The  Bridgewaters  Water  Company. 

Chemical  Examination  of  Water  from  the  Wells  of  the  Bridgewaters  Water  Company, 

[Parts  per  100,000.] 


• 

1 

ArPBARANCI. 

• 

1 
si 

Ammonia. 

• 

NlTBOOBN 
AS 

• 

a 

a 

s 

• 

• 

K 

«i 

si 

a 

s 

m 
Q 

1 

00 

i 

6 

Betldue 

Eva] 

i 

&4 

Albu- 
mino 

1 

• 

1 

8 

a 

1 

1897. 

I 

19901 

Jaly  26 

Slight. 

SUght. 

.16 

8.20 

.0010 

.0006 

.41 

.0040 

.0000 

.08 

8.0 

.0430 

Odor,  none.— —The  sample  waa  collected  from  a  faucet  at  the  pumping  station. 


Fungi,  Orenothrix,  8,800. 


Microscopical  Examination, 


Water  Supply  op  Brockton. 

The  advice  of  the  State  Board  of  Health  to  the  city  of  Brockton, 
relative  to  securiDg  an  additional  water  supply  from  Silver  Lake  in 
the  towns  of  Pembroke,  Kingston  and  Plympton,  and  Pine  Brook, 
Howard  Brook  and  Monponsett  Pond  in  the  towns  of  Hanson  and 
Halifax,  may  be  found  on  pages  6  to  9  of  this  volume.  For  the 
results  of  analyses  of  water  from  these  sources,  see  Halifax  and 
Pembroke  in  this  volume,  and  Kingston  and  Pembroke  in  the 
annual  report  for  the  year  1896. 
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BBOCKTON. 

Ghemieal  Examiaatton  of  WaUr  from  Balitbury  Brook  Storage  BtMrvcir. 

[PuU  par  lOO^] 


im7. 

Ju.w 

V..HgM. 

v.. 11^1. 

Feb.  8 

V.^ljhU 

V..llghl. 

1B7H 

H>r.  I 

V..llgbL. 

V..ligh.. 

Apr.  6 

V..llghl. 

Sllgbl. 

imu 

Miyll 

Sllibt. 

Blight. 

laaeo 

Jane'T 

Sllgbl. 

V.  .light. 

July  I 

Sllgbt. 

Slight. 

axHZ 

Aug.l« 

BllfhI. 

Slight. 

a»M7 

8opt.  7 

Bllibt. 

CoDi.     In 

aoj» 

OM.    0 

V..IW. 

V..llBbl. 

Nov.  a 

V.illKhl- 

DKldsd. 

D«.  T 

Bllfht. 

Coi». 

At.. 

neu  tbs  gila-houK 
Olr,  MX  p>g<  IM. 


„ 

4 

TO 

1.90 

.0005 

0280 

S12< 

0004 

.81 

.onto 

™, 

«l 

4 

SO 

1.00 

.oon 

OIOS 

0174 

0024 

.U 

.0080 

™» 

70 

4 

00 

l.M 

.oou 

oiei 

01H 

D00( 

.M 

.0080 

«« 

0 

60 

8 

so 

1.3( 

.0001 

017< 

OIU 

UM 

.U 

.ooot 

m> 

• 

N 

I 

30 

1.86 

.0000 

OITI 

ow 

0038 

.48 

.0000 

«. 

0 

« 

a 

so 

I.U 

.OOH 

am 

OlTi 

OOH 

.88 

.0080 

"• 

0 

03, 

3 

30 

l.M 

.0000 

0280 

0210 

0010 

.88 

.0020 

0 

3 

30 

l.U 

.0013 

0301 

03IB 

OOTl 

.41 

.ooxJ 

OCX 

0 

M 

t 

u 

l.Oli 

.0005 

0112 

OUO 

OOM 

.41 

.0010 

(MM 

0 

as 

s 

ilk 

Lib 

.OOH 

0170 

0100 

0010 

.40 

.OOOD 

<K»0 

0 

.•0 

3 

70 

l.«0 

OSIO 

iOK 

OOH 

.48 

.ooiol 

owl 

0 

M 

* 

06 

l.M 

.OOM 

.0274 

out 

0028 

M 

.OtM 

0001 

0 

SO 

1.7. 

.001. 

02S« 

.,.. 

0041 

.44 

.0010 

««, 

• 

Ji  the  (urfua.    Fac  monthl]!  record  at  halgbt  ol 


Microscopical  Exnminalion  of  Water  from  SaUBbtiry  Brook  Storage  Retervotr. 

[NDinber  of  orgBDlim*  per  onblo  oentliiietar.] 


1»W. 

J...jK.b. 

Mu 

18111 

n 

B 

.. 

H"» 

- 

... 

8.14.  1  Oct.|ll«.  D». 

I>iyore»nilDUloii.  .       .        . 
Number  of  eimple.     .        .        . 

Siw 

18467 

IWI 

in 

60 

44 

O 

,.|  1. 

10114  imo 

8 

torn 

11 
20041 

jLj.'.,: 

PLANTS. 
AiterlonelU.         .        .        . 

KSS,-  :    ;    :    : 
T^beiiX  :    :    :    ; 

Al««. 

lUphWlonl.  .... 

t 

0 

W 

•0 

7 

«0 

80 

210 

to 

1,190 
1,044 

1,604 
1 

tm 

443 

< 
2,078 

n 

t,TII    l,W 

1,100  1       « 

\\l 

T 

t      IM 
0,   .0. 

11 

10        * 
81        1 

1        t 
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BROCKTON. 

Microscopical  Ezctminatum  of  Water  from  Salisbury  Brook  Storage  Reservoir 

—  Concluded. 

[Kamber  of  organlBms  per  cable  eeotlineter.] 


ANIMALS. 
Inftisoiia, 

DlDobrron,  . 
Peridiniam,  . 
Uroglena, 


Vermes, 


Orustacea.    . 


18»7. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug.    Sept 


Oct. 


Nov. 


•  • 


80 

M 

854 

162 

19 

8 

181 

16 

20 

0 

10 

804 

72 

0 

0 

0 

0 

20 

60 

12 

48 

86 

16 

0 

156 

4 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

1 

0 

0 

4 

1 

t 

1 

2 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

pr. 

8 

0 
0 
0 


Dec. 


19 

0 

18 

0 


8 

0 
2 
0 


MUeellaneoM,  Zooglosa,   . 

15 

80 

0 

10 

5 

70 

20 

40 

1 
3  1     25 

15 

5 

TOTAI., 

85 

134 

376 

276 

366 

565 

3.385 

2,618 

2.743 

1,485 

97 

151 

Chemical  Examination  of  Water  from  Undcrdrains  beneath  the  Sewers  at 

Brockton, 

[Parts  per  100,000.] 


• 

s 
o 

ArpBASAiroB. 

— 

• 

c 
o 

Amhomia. 

NlTROOKN 

• 

•a 

-     - 

1 

3 

1 

• 

s 
•c 

o 

AS 

1 
Oxygen 

Consum 

• 

S 

a 

i 

a 

a 

1 

• 

1 

1 

i 

1  Albu- 

j       minold. 

• 

2 

• 

i 

1897. 

194S6 

June    9 

Slight. 

Cone., 
brown. 

.85 

14.60 

.4800 

.0200 

1.00 

.2350 

.0070 

.34 

5.9 

.0800 

20781 

Get.    13 

Blight. 

Blight. 

.60 

14.90 

.2000 

.0188 

2.16 

.0900 

.0104 

.23 

5.1 

.1100 

Odor,  dlatinetly  tarry  and  disagreeable. The  samples  were  collected  from  an  underdrain,  at  its 

OQtIet  ioto  Salisbury  Plain  Biver»  at  Ftetory  Village. 

Table  showing  Height  of  Water  in  Salisbury  Brook  Storage  Reservoir^  Brockton^ 

on  the  First  Day  of  Each  Month  in  1897, 

[NoTB.  — High- water  mark  is  14.25  feet.] 


Heisht 

UelRht 

Datk. 

of 
Water. 

Date. 

of 
Water. 

18»7. 

Feet. 

1S97. 

Feet. 

Jan.     1, . 

14.33 

July  1,  .       , 

15.22 

Feb.     1, . 

14.33 

Aug.  1. . 

14.88 

March  1,. 

»               ■                •                •                •                e 

14.80 

Sept.  1.  . 

14.25 

AprU   !,• 
May     1,.       . 

»••••• 

14.68 

Oct.    1, . 

13.11 

!••••• 

16.45 

Nov.  1,  . 

11.88 

JniM    1,  • 

>••••• 

16.75 

Dec.  1, . 

14.35 

About  April  1. 1897,  the  water  was  raised  temporarily  18  inches  above  high- water  mark. 
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Water  Supply  op  Brookline. 


Chemical  Examination  of  Water  from  a  Faucet  at  the  Low-service  Pumping 

Station  of  the  Brookline  Water  Works, 

[PariB  per  100,000.] 


• 

a 
a 

1 

Q 

ArPIARANCB. 

• 

§ 

5 

Amxomia. 

NiTBOOBK 
1             A. 

i 

a 

1 

a 
'A 

^ 

§ 

s 

a 

1 

• 

a 

Ketldue  on 
Evaport 

Albu- 
minoid. 

1     1 

• 

§ 

s 

J 

r 

M 

O       1 

• 

m 

M 
V 

c 

1897. 

18510 

Feb.  15 

None. 

None. 

.00 

8.60 

.0016 

.0032 

.63 

1 

.0480 

.0000 

.05 

4.2  1.0060 

19014 

Apr.  12 

None. 

None. 

.05 

9.70 

.0012 

.0040 

.54 

.0250 

.0000 

.10 

4.4    .0000 

10403 

June  14 

None. 

None. 

.02 

8.80 

.0008 

.0042 

.51 

.0500 

.0000 

.14 

4.4    .0000 

20118 

Aug.  16 

None. 

None. 

.03 

8.70 

.0014 

.0040 

.58 

.0250 

.0000 

.16 

4.7    .0010 

1 

2oni 

Oct.    12 

None. 

None. 

.02 

9.50 

.0020 

.0088 

.55 

.0350 

.0001 

.10 

4.7 

.0010 

21521 

Dee.  18 

None. 

None. 

.05 

.03  i 

9.30 

1 .   _,  _ 

9.02 

.0022 

.0056 

.60 

.0320 
.0358 

.0000 

.06 

5.1 

.0010 

Av... 

.0015 

.0041 

1     .56! 

.0000 

.10 

4.6 

.oon 

Odor,  none. The  Mmplee  were  collected  from  a  faucet  at  the  low-aervlee  pumping  station,  located 

near  the  Oharlea  River,  in  the  West  Rozbury  district  of  the  city  of  Boeton,  and  represent  a  mixture  of 
water  from  the  filter-gallery  and  tubular  wells. 


Chemical  Examination  of  Water  from  the  Covered  Reservoir  of  the  Brookline 

Water  Works, 

[Parts  per  100,000.] 


• 

a 
zs 

1 

AppBAaAiioa. 

1 

Turbidity. 

i 

• 

1 

18511 

1807.   1 

Feb.   16 

None. 

None. 

.00 

10015 

Apr.  13 

None. 

None. 

.05 

19464 

June  15 

None. 

None. 

.02 

20117 

Aug.  17 

None. 

None. 

.03 

20772 

Oct.    13 

None. 

None. 

.00 

21518 

Dec.  14 

V.  slight. 

None. 

.05 

At.  .. 

1 

a 

.02 

1 

1 

a 


8.70 
9.60 


Ammovia. 


i 


i 

■I 

a 


.0004 
.0004 


9.00     .0004 


8.60 
9.00 
8.00 


.0014 
.0016 
.0004 


8.82 


.0008 


.0080 
.0088 
.0040 
.0040 
.0044 
.0052  ! 


.0041 


NiTSOOBM 
AS 

• 

1 

§ 

1 

• 

s 

f 

n 

§ 

• 

1 

• 

• 

a 

.64 

.0100 

.0000 

.06 

4.7 

.0000 

.56 

.0250 

.0000 

.10 

4.4 

.0000 

.51 

.0450 

.0000 

.12 

4.6 

.0000 

.58 

.0250 

.0000 

1  .16 

4.7 

.0000 

.56 

.0270 

.0000 

.11 

4.7 

.oew 

.61 

.0400 
.0337 

.0000 

.06 

5.4 

.0070 

.57 

.0000 

.10 

4.7 

.oots 

Odor,  none. The  samples  were  oolleoted  from  the^reservolr. 
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ChemicfU  ExamincUion  of  WcUer  from  Charles  Biver,  opposite  the  FiUer-gcUlery  of 

the  Brookline  Water  Works  at  West  Boxbury, 

[ParU  per  100,000.] 


u 

a 

a 


c 
o 

Km 

e 


1897. 

19462  June  14 

1M42  July  20 
20116  Ang.ie 
2MS7  8ept.l4 
2077O  Oct.  12 
21M2{NoT.16 
21620  Dee.  18 


Av. 


Apfkabancb. 


a 
« 

I 


V.  slight. 

V.Bllgbt. 

None. 

V.  slight. 

V.  Blight. 

V.ellgbt. 

Distinct. 


V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 


SI 

o 


1.08 
I.OO 
1.20 
1.00 
0.66 
1.20 
1.00 

1.02 


KK8IDUK  ON 

EVAPOBA* 

TIOM. 

§ 

53 

^ 

c  »• 

§& 

1 

4.76 

2.60 

6.06 

1.00 

6.90 

2.86 

6.66 

2.70 

4.80 

1.00 

0.00 

2.86 

6.76 

2.06 

AMMOiriA. 


Albuminoid. 


I 


1 


•2 

•  c 
oo 


6.41 


2.48 


.0012 
.0012 
.0012 
.0004 
.0004 
.0026 
.0012 


.0012 


.0280 
.0322 
.0344 
.0262 
.0220 
.0300 
.0262 

.0283 


.0244 
.0270 
.0830 
.0246 
.0202 
.0278 
.0210 


.0266 


.0036 
.0062 
.0014 
.0016 
.0018 
.0022 
.0036 


.0028 


NlTKOOEN 
AS 

• 

1 

g 

• 

f 

• 

.18 
.40 
.44 

.47 
.68 
.68 
.48 

.44 

.0160 
.0020 
.0030 
.0000 
.0080 
.0120 
.0160 

.0079 

.0001 
.0003 
.0001 
.0001 
.0001 
.0000 

.0000 

1 

.0001 

i 

B 


e 
O 


1.04 
0.78 
0.82 
0.93 
0.67 
1.06 
0.74 


0.84 


n 


1.8 
1.7 
1.6 
1.6 
1.4 
1.7 
S.l 


1.6 


Odor,  generally  distinctly  vegetable,  becoming  sometimes  mouldy  or  grassy  on  heating. 


Water  Supply  of  Cambridge. 

The  capacity  of  the  sources  of  water  supply  of  the  city  of 
Cambridge  was  increased  during  the  year  1897  by  the  completion 
of  two  new  storage  reservoirs.  These  reservoirs  were  formed  by 
dams  constructed  across  Hobbs  Brook  in  Waltham,  one  of  the  tribu- 
taries of  Stony  Brook,  which  enters  that  brook  a  short  distance 
above  the  Stony  Brook  storage  reservoir. 

The  lower  reservoir  has  an  area  of  466.8  acres  at  high  water.  Its 
maximum  depth  is  26  feet,  and  its  total  storage  capacity  is  about 
2,450,000,000  gallons.     Its  average  depth  is  about  16  feet. 

The  upper  reservoir  has  an  area  of  91.6  acres  at  high  water,  a 
maximum  depth  of  15  feet,  and  its  total  storage  capacity  is  about 
242,000,000  gallons. 

The  bottoms  of  both  of  the  reservoirs  were  prepared  for  the 
storage  of  water  by  removing  the  soil,  muck  and  vegetable  matter 
from  the  areas  to  be  flowed.  Much  of  the  soil  was  deposited  in 
shallow  places  around  the  sides  of  the  reservoir,  and  these  places 
were  faced  with  gravel  and  the  shores  in  many  places  are  riprapped. 
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The  area  of  tbe  watershed  above  the  dam  of  the  lower  reservoir  ii 
6.6  square  miles,  including  the  areas  of  water  surfaces.  It  contaiu 
coDBiderable  population,  mostly  in  scattered  farm-bouses.  From 
the  lower  reservoir  the  water  flows  3.8  miles  in  the  channel  of  the 
brook  to  the  Stony  Brook  Reservoir.  The  watershed  tributary  to 
the  brook  in  this  vicinity,  as  well  as  the  watershed  of  StoDy  Brook, 
contains  a  considerable  population,  but  no  large  villages.  From  tbe 
Stony  Brook  Reservoir  the  water  flows  to  Fresh  Pond  through  a 
conduit  a  little  less  than  8  miles  in  length. 

A  new  distributing  reservoir,  known  as  Payson  Park  Reservoir, 
situated  in  Belmont,  was  completed  in  1897.  Tbe  reservoir  has  a 
total  area  of  about  7.4  acres  at  high  water,  and  its  general  depth  is 
from  20  to  21  feet.     Its  capacity  is  43,000,000  gallons. 

Chemical  Examination  of  Water  from  Fresh  Pond,  Cambridge. 
[Pam  p«rloo,om.] 


Averages  by 

Years. 

1W8 

n 

17  I* 

niM 

.«.|  - !  - 

,,. 

'.^i.,^^ . 

. 

':SJ:ISS'  : 

.96 

l:\t  iS^iiS^ 

:S:X 

u.H> 

- 

IWI 

- 

" 

,.x  ..«»|«. 

■"^■•^\^ 

■;n--rr 

Hon  lo  unlyKt  ol  IMT^  Odor,  ■cDcnll;  dlillncllf  Ta(atibla. Tlw  luip 

'on  Itn  pniup  w*ll  it  th<  pninplot  aUitLon.    For  mODtbl;  n»rd  of  hslfhl  of  vUi 
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Mieroscopical  Examination  of  Water  Jrom  Fresh  Pond^  Cambridge. 

[Number  of  orgaDifms  per  coble  eeoUmeter.] 


1897. 


Jan. 


Feb. 


Mer. 


Apr. 


May. 


Jone. 


July. 


Aug. 


Sept 


Oct. 


Not. 


Dec. 


Day  of  examliiatloD,  . 
Nnmber  of  Mmple,    . 


18 
18239 


18426 18684 


6 
18040 


6 
10162 


4 
10360 


8 
10723 


4 

10081 


2037620718 


3 
21030 


6 
21445 


PLANTS. 

Diatoxnaceas, 


Aateriooella, 
Cyelotella,  . 
FraglUria,  . 
Meloeira.  . 
TabellarU.    . 


OyanophyceeB,  . 


AnabADA,     . 
ApluuilxomeDun, 
CoBloepbaBnam,    . 
Mlerocyeili*, . 


Alg», 

Btanraetrum, 


ANIMALS. 
Inftisorla, 


TraeheloiDODaa,  . 
Zootbamolam,     • 


Vermes, 


Cmataoea, 


Ml9e€ilanwu9t  Zogglcaa,  . 


w 

484 

18 

632 

680 

1,118 

517 

88 

64 

808 

688 

22 
0 
0 

11 
162 

44 

104 
0 
0 

332 

0 
2 
0 
20 
0 

76 
28 

0 
504 

0 

68 

0 

0 

476 

28 

24 

484 

0 

85 
572 

4 

76 

0 

18 

424 

0 

4 

0 

12 

4 

0 
4 

60 
0 
0 

16 

4 

246 

0 

36 

156 

24 

6 

248 

188 

0 

0 

0 

0 

0 

86 

100 

60 

74 

80 

88 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

5 
20 

1 
0 

0 
00 

0 
10 

42 
0 

14 
4 

56 
0 

14 
4 

14 
0 

14 
2 

8 

0 

12 

2 

ff 

8 

94 

8 

14 

160 

84 

150 

1,410 

586 

96 

1 

4 

4 

2 

6 

84 

12 

140 

1,408 

512 

68 

10 


80 


80 


60 


10 


85 


10 


80 


8,094 

1,044 

62 

80 

700 

208 


44 

20 
20 

4 
0 


40 


8 

16 

16 

88 

8 

IS 

8 

8 

8 

6 

84 

3 
0 

16 
0 

8 
0 

20 
0 

0 
0 

0 
12 

1 
0 

3 
0 

0 
0 

4 
0 

32 
0 

0 

0 

0 

0 

8 

0 

0 

1 

8 

8 

0 

0 

0 

0 

0 

pr. 

pr. 

0 

pr. 

0 

0 

0 

4 

0 


8 


pr. 
10 


TOTAI., 


252 


528 


08 


718 


648 


1,332 


653 


247 


1,561 


887 


777 


2,222 
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Chemical  Examination  oj  Water  from  8iony  Brook  Storage  Beservoir^  WaUham, 

[ParU  p«r  100,000.] 


Date  of  Collection. 

AprsAaAifci. 

Residue  ok 

EVAPOIA- 

noN. 

Ammoxia. 

• 

c 
1 

s 

.67 

KmooBV 
^       1 

I 

a 

• 

1 

1 

i 

6 

• 

i 

1 

Albaminold. 

i 
s 

« 
1 

m 

,   c 

1   I 

Namber. 

• 

1 

i 

> 

m 

i 
si 

00 

18241 

Jan.  12 

DUtioet. 

SUght. 

0.86 

7.70 

2.00 

.0066 

.0278 

.0264 

.0014 

.0400 

.0001 

.81 

1.1 

18420 

Feb.    2 

SUghi. 

V.ellght. 

0.60 

6.06 

1.00 

.0000 

.0218 

.0202 

.0016 

.47 

.0800 

.0001 

.53 

1.1 

18001 

Mar.    2 

Blight. 

* 

Slight. 

0.60 

6.46 

1.80 

.0040 

.0186 

.0172 

.0014 

.44 

.0280 

.0001 

.68 

1.1 

18008 

April  6 

Slight. 

Blight. 

0.66 

4.86 

1.00 

.0082 

.0278 

.0220 

.0068 

.48 

.0260 

.0002 

.63 

1,T 

10108 

May    4 

V.  eUght. 

V.eUght. 

0.70 

4.00 

1.66 

.0012 

.0240 

.0282 

.0008 

.44 

.0600 

.0001 

.02 

t.1 

10377 

Jane  2 

BUght. 

SUght. 

1.00 

6.00 

S.30 

.0022 

.0288 

.0288 

.0060 

.40 

.0180 

.0001 

.70 

1.1 

10720 

July    0 

DIetlnot. 

Slight. 

1.00 

7.26 

2.06 

.0034 

.0326 

.0264 

.0062 

.42 

.0060 

.0001 

.71 

U 

10087 

Aag.  8 

Blight. 

Slight. 

0.821 

6.86 

2.20 

.0014 

.0822 

.0238 

.0084 

.48 

.0170 

.0003  .68 

U 

20417 

Sept.  0 

V.  Blight 

V.  elight. 

0.68 

7.10 

2.70 

.0006 

.0802 

.0266 

.0086 

.44 

.0060 

.0008  .80 

l.i 

20712 

Oct.     6 

Slight. 

SUght. 

0.66 

6.00 

2.66 

.0012 

.0204 

.0280 

.0064 

.46 

.0060 

.0002  .66    2.i 

21086 

Nov.   2 

V.eligbt. 

SUght. 

0.46 

6.76 

2.46 

.0040 

.0266 

.0262 

.0014 

.62 

.0080 

.0002  .62 

11 

21402 

Dec.    7 

V.  slight. 

Slight. 

0.70 

7.66 

2.46 

.0040 

.0ST8 

.0268 

.0020 

.62 

.0140 

.0001 

.74    5.4 

1 

Averages  by  Tears, 


1888 

- 

1880 

- 

1800 

- 

1801 

- 

1802 

- 

1808 

- 

1804 

- 

1806 

- 

1806 

- 

1807 

1 

0.78 

0.87 

1 

0.61 

0.56! 

0.72 

0.66 

0.73 

0.84 

0.61 

0.60 


6.16 

1.03 

.0081 

4.60 

1 

1.47 

.0082 

'  6.86 

2.02 

.0016 

1  4.00 

1.86 

.0016 

6.43 

1.70 

.0016 

6.32 

1.07 

.0020 

6.61 

2.08 

.0018 

6.00 

2.41 

.0016 

1  6.08 

2.08 

.0026 

6.40 

1 

2.82 

.0028 

.0286 
.0280 
.0222 
.0218 
.0241 
.0286 
.0211 
.0280 
.0260 
.0273 


.0240 
.0182 
.0188 
.0202 
.0106 
.0180 
.0286 
.0210 
.0236 


.0081 
.0040 
.0080 
.0080 
.0080 
.0022 
.0046 
.0081 
.0037 


I'  I  l| 

.34     .0160 .0002,     -     - 


.OlWi. 
.0102!. 


0003i    -      - 


.0208. OOQK     -    1.3 


.88 

.87 

.34  r.0168 

.87   ,.0208 

.44  I  .0206 


.46 
.40 
.40 
.47 


.0174 
.0263 


.0001 


ji 


.  l.» 

.0001    -  1.: 

.0001  .00  1.1 

;i     - 

.0001,  .64  M 

I 

.0001   .70  2-1 

.02101.0001 !.«  M 

0204  .0002 ;.«  2.4 


Nora  to  analyses  of  1807:  Odor,  distinctly  vegetable. The  samples  were  ooUaeled  froa  th« 

reservoir,  near  the  surface,  at  the  dam.    For  monthly  record  of  height  of  water  In  this 
page  146. 
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Microscopical  Examination  of  Water  from  Stony  Brook  Storage  Reservoir^ 

WaUham. 

[Number  of  orgaDUms  per  enbio  eentlmeter.] 


ll»»7. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jone. 


July. 


Aoff. 


Sept. 


Oct 


Kov. 


Dec 


Day  of  examlDatfoD, 
Number  of  aample, 


13 
18241 


18420,18601 


7 

18968 


6 
10168 


4 

10377 


7 
19720 


4 
10087 


0 
20417 


7 
20712 


3 
21035 


8 
21462 


PLANTS 

DiatomacecB, 

AaterloDella, 


Cyclotella, 

6>Dedra. 

Tabellarla, 


OyanophycecB, 

AnabBua, 


Algas. 


ANIMALS 
Inf^isorla, 


Dlnobryoii,  • 
Peridloluro,  . 
Trachelomooaa, 


Vermes, 


8 

0 

1 

26 

304 

M 

0 

1 

4 
0 

0 
0 
0 
0 

0 
0 
0 
0 

2 

2 

12 

10 

0 

0 

288 

16 

60 

2 

24 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

t 

I 

10 

1,86t 

102 
208 
110 
852 

4 

4 


t,148 

42 

48 

84 

2,008 

18 
12 

80 


1,488 

1.460 
0 
8 
0 

0 
0 

10 


910 

180 

160 

8 

2 

52 

18 

10 

704 

88 

88 

0 

62 

0 

48 

10 

17 

15 
0 
0 


8 

0 
8 
0 


8 

1 
1 
1 


50 

50 
0 
0 


48 

ao 

12 
0 

1 


15 

6 
0 
0 


0 

0 
0 
0 


0 
0 
0 


24 
0 
0 


274 

250 

0 

16 


0 
2 
2 


168 

10 

132 

18 

28 

0 
0 


8 

0 

4 
0 


Jfltcellanecutt  ZoO^lcea,    . 

10 

5 

0 

20 

120 

85 

70 

8 

0 

25 

8 

6 

Total, 

83 

10 

4 

100 

474 

154 

1,408 

2,204 

1,502 

1,310 

in 

208 

Chemical  Examination  of  Water  from  Hobbs  Brook,  at  Winter  Street,  WaUham, 

[ParU  per  100,000.] 


I 


5 
i 


183»3 


1V032I 
1»180 
Y9380 
2M)00 


1897. 

Jan.  2J 


Appkasaiics. 


I 


Rksidcb  on 
Evapora- 
tion. 


.  I 


liMSa  Pfb     6 


Apr.  1.3 
May  7 
Jnne  2 
Aug.  4 


20452?  dept.  10 
torn  Oct.  5  1 1 
21030  Not.  8| 
31587  Dee.  16 1 


V.  Blight. 
V.  alight. 
Slight. 
Slight. 
Slight. 
Slight. 
V.  Alight 
V.  Blight. 
Slight. 
V.  Blight. 


V.  alight. 
V.  alight. 
Slight. 
V.  •.light 
V  Blight. 
V.  Blight 

COOB. 

Slight. 
Slight. 
Blight. 


.4 

I 


§ 


3 


1.10 

7.40 

3.35 

1.20 

6.50 

2.80 

0.801 

5.55 

2.35 

1.00, 

5.00 

2.55 

1.10 

5.55 

2.25 

1.06 

6.05 

2.70 

0.6A 

7.10 

2.55 

QAh, 

6.75 

2.50 

0.38, 

6.40 

2.15 

0.04 
0.87 

6.55 

2.55 

6.28 

2.57 

Ammomia. 


Albuminoid. 


i 

> 

"8 


It 

00 


.0060  .0328 
.00301.0288 
.003U.0340 
.0044  .0300 
.00001.0346 


.0014 
.0054 
.0008 


.03661 
.0370' 
.0344; 


.0014.0272' 
.0006.0354 


.0032 


.0340 


.0310 
.0276 
.0312 
.0368 
.0310 
.0340 
.0250 
.0310 
.0228 
.0320 


.0302 


.0018  .40 
.00121.40 
.0028,1.38 
.0022  .38 
.0036;. 31 
.0026!. 36 
.0120  .48 


.0034 
.0044 


.56 
.56 


.0034  .53 


.0038 


.44 


NiTROOKX 

AS 


I 


.0100 
.0160 
.0180 
.0150 
.0130 
1.0080 
.0050 
.0030 
.0020 
.0170 

.0107 


.0001 
.0001 
.0002 
.0003 
.0001 
.0002 
.0002 
.0000 
.0000 
.0001 


.OOOli 


1.01 
0.86 
0.75 
0.03 
1.01 
1.02 
0.76 
0.58 
0.47 
0.84 


0.82 


2.1 
2.2 
1.4 
2.2 
1.8 
2.2 
2.0 
3.8 
2.0 
2.8 

2.8 


Odor,  dlatlncUv  Tegetable  and  aometlmea  mouldy;  In  November,  earthy. The  luimplea  were 

rtleeted  from  the  brook.    The  quality  of  the  water  of  thla  aource  and  of  Stony  Brook  Reservoir  may 
w  b«eB  afleetod  during  a  portion  of  the  year  by  work  Inddent  to  the  ooustruction  of  a  atorage  reeer- 
wolr  npoB  Hobbe  Brook,  above  the  point  where  the  aamplea  were  collected* 
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CAMBRIDGE. 

Table  shotving  Heights  of  Water  in  Fresh  Pond  and  Stony  Brook  Storage  Reser- 
voir on  the  First  Day  of  Each  Month  in  1897. 

[Height*  are  tn  feet  aboTe  Cambridge  dty  baae.] 


Jan.  1 
Feb.  1 
Mar.  1 
April  1 
May  1 
Jqdo  1 


Datb. 


1897. 


Fretb  Pond. 

High  Water, 
16.86. 


htony  lirook 
Ketcrroir. 

Height 

of  Rollway, 

81.00 


12.86 
12.88 
14.06 
16.62 
16.87 
17.08 


81.11 
81.04 
81.10 
81.60 
81.22 
81.17 


Datb. 


1897. 


Jaly  1, . 
Aug.  1, . 
Sept.  1, . 
Oct.  1, . 
Not.  1, . 
Dee.  1,  • 


Freib  Pood. 

High  Water, 
16J6. 


Stony  Brook 
UeMnrotr. 

HHght 

of  KoUwty, 
8100. 


10.72 
16.40 
16.28 
16.70 
14.78 
16.87 


81.21 
81.27 
81.02 
77.00 

n.oi 

81. U 


Water  Supply  op  Canton. 

Chemical  Examination  of  Water  from  the  Springdale  Well  of  (he  Canton  Waler 

Works. 

[ParU  per  100,000.] 


c 
o 

Appbabavob. 

Ammoxia.   1 

KlTBOOEK 

• 

1 

»* 

«rf 

Aa 

a 

C 

• 

.1 

§1 

•D 

• 

a 
■ 
s 

• 

• 

i 

e 

1 

• 

1 

c  m    ' 
a  > 

m 
a* 

X 

i 

O 

< 

g 

1 

s 

•»  1 

! 

1 

'A 

1^ 

K 

o 

t 

c 

• 

a 

1897. 

, 

20099 

Aug.  12 

■ 

V.  alight. 

None. 

.00 

8.60 

.0008    .0020 

.0080 

.0000 

.02 

1.1  .oo« 

Odor,  none. The  aample  waa  collected  from  the  well. 


Water  Supply  op  Chelsea. 

(See  Boston^  Mystic  Works.) 
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CHESHIRE. 

Water  Supply  op  Cheshire.  —  Cheshire  Water  Company. 

Chemical  ExamincUion  of  Water  from  the  Reservoir  of  the  Cheshire  Water 

Company, 

[Parts  per  100,000.] 


Date  of 

CoUecUon. 

APriAKAMOI. 

Kcatdue  on 
Evaporation. 

AMXoinA. 

• 

NlTROOSM 
AS 

Oxygen 

Conanmed. 

i 

1 

i 

a 

a 

Turbidity. 

• 

a 

Color. 

i 

s 

o 

e 

is 

• 

5 

• 

9i 

• 

£ 

JM22 

Feb.  !t3 

None. 

V.  alight. 

.02 

4.15 

.0006 

.0080 

.08 

.0170 

.0000 

.03 

2.8 

.0000 

mu 

Apr.  28 

None. 

None. 

.00 

2.90 

.0000 

.0024 

.07 

.0050 

.0000 

.07 

2.2 

.0000 

Mseo 

Jooe  23 

None. 

V.  alight. 

.00 

4.00 

1.0012 

.0024 

.06 

.0100 

.0000 

.02 

2.6 

.0000 

202M 

Aug.  26 

None. 

None. 

.02 

6.50 

.0004 

.0020 

.06 

.0100 

.0000 

.11 

3.8 

.0010 

20971 

Oet.    26 

V.  alight. 

V.aUght. 

.07 

6.50 

.0044 

.0022 

.10 

.0170 

1 

.0000 

.05 

5.1 

- 

smr 

Dee.  SO 

V.  alight. 

V.sUght. 

.02 
.02 

4.00 

.0004 

.0020 

.00 

.0240 

1 

.0000 

.08 

8.0 

.0020 

At... 

J 

4.51 

.0012 

.0028 

.08 

.0188 

.0000 

.05 

3.2 

.0006 

Odor  of  the  flret  aample,  faintly  vegetable  and  monldy;  of  the  others,  none. The  samples  were 

coJleeted  from  a  fanoet  in  the  village. 


Water  Supply  or  Chester. 

Chemical  Examination  of  Water  from  the  Austin  Brook  Reservoir  of  the  Chester 

Water  Works, 


[Parts 

per  100,000.| 

c 

Appearaiccs. 

Residck  on 

EVAPOBA- 

Ammohia. 

NlTIOOXH 1 

• 

1 

a 
S 

TI05. 

AS           1 

« 
g 

B 

Albuminoid. 

1 

a 

a 
1 

6 

s 

s 

1 

i 

1 

Loaaon 
Ignltio 

• 

i 

• 

3 

s 

Sna- 
pended. 

• 

a 

o 

i 

1 

a 
1 

M 

o 

• 

i 

B 

1 

a 

1S97. 

20888 

Aag.  24 

None. 

None. 

.07 

8.25 

1.20 

.0006  .0062 

.0046  .0016 

.00 

.0050 

.0000 

.18 

1.8 

Odor,  faintly  nnpleasant.— —  The  sample  was  collected  from  a  faocet  in  the  village. 
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CHICOPEE. 


Water  Supply  of  Chicopeb. 


Chemical  Examination  of  Water  from  Cooley  Brook  Reservoir,  Chicopee, 

[Parte  per  100,000.] 


o 

I 


18662 
10331 
201U 
21378 


Av. 


1S97. 

Feb.  26 

May  26 
Aag.l6 
Nov.  28 


ArrsAXAVOB. 


i 

8 


DIaUnot. 
V.  alight. 
V.  alight. 
V.  alight. 


Cooa., 

earthy. 
Slight. 

Blight. 

Heavy. 


0.76 
1.60 
2.80 
1.00 


1.80 


RaaiDns  om 

£vAPomA« 

TION. 

on 
gnltkm. 

1 

r 

4.76 

1.80 

4.00 

2.10 

6.86 

8.66 

4.20 

1.40 

4.07 

2.21 

Amxohia. 


Albuminoid. 


I 


I 
U 


.0020^0168 
0010.0218 

.0012' .0880 

I 
.0012  .0142 


.0013 


.0229 


.0122 
.0170 
.0282 
.0120 


.0178 


.0046 
.0048 
.0108 
.0022 


.0066 


.10 
.07 
.14 
.12 


.11 


NlTBOOBK 
AS 


3 


5 

'A 


1 

e 

a 
m 
e 

5 


.0060 
.0060 
.0080 
.0080 


.0040 


.0000    0.«7    1.1 
1.1 


II 
.0000,  1.13 


.0001 
.0000 


.0000 


2.21 
0.60 


1.4 
U 


1  I 


1.16  '  IJ 


Odor  of  the  firat  aampie,  diatlnetly  moaldy,  beoomlog  diatloetly  vegetable  on  heating;  of  the  ochen, 

vegetable. The  aamplea  were  ooUeeted  from  the  reaervotr.    The  high  oolor  of  the  water  appcan  ta 

be  dae  to  the  flooding  of  awampa  on  the  waterahed  at  timea  of  high  flow  In  the  brook. 


Chemical  Examination  of  Water  from  Morton  Brook  Beservoir,  Chieopee. 

[ParU  per  100,000.] 


« 


18668 

10382 
20118 
21872 


Av. 


I 


6 


APPBASAVOa. 


18»7. 

Feb.  26 

May   26 


if 


V.  alight. 
V.aUght. 


Aug.  16  ,  V.aHght. 


Nov.  23 


None. 


i 


I 


V.  alight. 
Blight. 
V.aUght. 
Blight. 


.02 
.18 
.14 
.10 


11 


Bbsiduk  on 

EVAPOBA- 
TIOM. 


8.76 
8.60 
8.60 
3.40 


8.60 


Og 


i 


.06 
.06 
.06 
.76 


.00 


Ammomia. 


2 


.0000 
.0032 


Albnmlnold. 


t 

5^ 


.0040 
.0074 


.0012.0044 
.0020' .0042 


.0016  .0060 


.0028 
.0066 
.0028 


.0012 
.0018 
.0016 
.0088.0004 


.0087.0013 


i 


.11 
.12 

.18 
.12 


.12 


MtTBO«B« 

Aa 


Odor  of  the  flrat  and  third  aamplea,  f^tly  vegetable;  of  the  othera,  none.  ^— The  aampi— 
collected  fh>m  the  reaervoir. 
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CUNTON- 


Wateb  Supply  op  Clinton  and  Lancaster. 


Chemical  Examination  of  Water  from  Faucets  in  Clinton. 

[ParU  per  100,000.] 


a 


1B002 
]9683 
21090 


Av. 


g 


6 
& 


18»7. 

Feb.  23 
June  29 
Nov.    9 


Aptbasavos. 


if 

3 


3 


i 


V.ellght. 
None. 
V.  alight. 


V.  alight. 

None. 

SUght. 


.07 
.12 
.80 


.18 


BaaiDcs  on 

EVAPORA- 
TICK. 


^ 


§ 

§1 


J' 


4.50 
4.65 
4.46 


4.60 


1.16 
1.00 
1.66 


1.48 


Ammovia. 


Albuminoid. 


t 


•I 
si 

00 


.0080 
.0006 
.0022 


.0019 


.0046 
.0100 
.0262 


.0130 


.0049.0000 
.007«.0024 


.0262 


.0126 


.0010 


.0011 


a 
1 


,11 
.14 
27 


.17 


NiTBOOBM 
At 


I 


I 
S 


.0060 
.0030 
.0060 


.0047 


.0000 
.0000 
.0000 


.0000 


■8 


a 


.16 
.27 
.88 


.27 


2.8 
1.8 
2.1 


2.1 


Odor,  vegetable,  and  of  the  flrat  sample  also  monldv.-^The  aamplea  were  eollected  from  faoeete 
in  the  town.  At  the  time  the  laet  sample  was  oolleoted  no  water  waa  being  drawn  from  the  **  basin;  ** 
the  other  samples  represent  a  mixture  of  water  from  all  of  the  soaroee. 


Water  Supply  op  Cohasset.  —  Cohasset  Water  Company. 

Chemieal  Examination  of  Water  from  the  Tubular  Wells  of  the  Cohasset  Water 

Company, 

[ParU  per  100,000.] 


of 
Collection. 

Appbarahos. 

• 

1 

AMMOnA. 

NlTSOOBX 
AS 

1 

i 

6 

1 

• 

s 

J 

^ 

• 

i 

8 

a 

1 

a 

S 

!g 

s 

i 

1 

1 

is 

s 

$ 

R 

^ 

1^ 

s 

m 

s 

1 

'6 

% 

s 

9Q 

s 

o 

s 

& 

1»»7. 

18364 

Jan.   26 

Slight, 
milky. 

V.  alight. 

.06 

17.30 

.0002 

.0028 

2.29 

.0880 

.0000 

.08 

0.4 

.0360 

18099 

ICmr.    3 

Slight, 
milky. 

V.  slight. 

.20 

16.60 

.0002 

.0018 

2.82 

.0200 

.0000 

.10 

6.3 

.0480 

19211 

May   11 

Distinct, 
milky. 

Blight, 

clayey. 
V.  slight. 

.20 

13.00 

.0000 

.0020 

2.09 

.0280 

.0000 

.02 

6.8 

.0360 

19726 

July     7 

Slight. 

.16 

14.00 

.0012 

.0080 

2.00 

.0150 

.0000 

.02 

6.6 

.0270 

30886 

Sept.   8 

Blight, 
milky. 

V.  slight. 

.26 

16.40 

.0004 

.0020 

2.06 

.0860 

.0000 

.06 

6.9 

.0260 

2U06 

Nov.  10 

1  Decided. 

None. 

.80 

14.90 

.0008 

.0024 

1.99 

.0840 

.0001 

.01 

8.0 

.0300 

Averages  by  Tears, 


1888 

.01 

16.20 

.0001 

.0021 

1.60 

.0811 

.0003 

. 

1893 

• 

• 

.10 

17.14 

.0001 

.0007 

1.64 

.0263 

.0001 

.04 

8.6 

.0461 

. 

1894 

. 

. 

.17 

17.94 

.0004 

.0016 

1.77 

.0204 

.0000 

.03 

8.4 

.0743 

» 

1895 

. 

• 

.19 

17.22 

.0002 

.0016 

1.89 

.0211 

.0000 

.03 

8.3 

.0689 

» 

1896 

. 

• 

.16 

16.10 

.0004 

.0018 

2.06 

.0113 

.0000 

.09 

7.9 

.0652 

^ 

1897 

■ 

" 

.19 

16.30 

.0006 

.0023 

2.12 

.0267 

.0000 

.04 

6.7 

.0333 

NoTB  to  analyses  of  1897 :  Odor  of  the  first  sample,  faintly  monldy,  disappearing  on  heating;  of  the 
last,  ttdatiy  earthy;  of  the  others,  none.  -^The  samples  were  oollected  from  a  faucet  at  the  pomplng 
ittakuoot  vrblle  pamping. 

Microscopical  Examination, 

The  orgsnlsm  Orenothriz  waa  fonnd  in  some  of  thpse  samples,  the  greatest  amount  foand  being 
SylOO  por  cable  centimeter  in  the  sample  collected  in  July. 
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cox  GOOD. 

Water  Supply  of  Conxokd  and  Lincoln. 
The  organism  Uroghna  appeared  in  the  water  of  Sandy  Pootl  in 
the  winter  and  early  spring  of  1897,  imparting  to  it  a  disagreeablt 
taste  and  odor. 

Chemical  Examinaiion  of  Water  fi-om  Sandy  Pond,  Lincoln. 

[P.H«  par  MW,OM.] 


I 

ArruiAXGX. 

"•BF 

*:„o^ 

1 

-TT-Il 

f 

I 

1 

t 

•^ 

1 

1 

I 

1 

ii 

1    |tli| 

1MS8 

ii 

II 

SISU 

is*r. 

is,:  -, 

July  It 
Dm.  U 

1       It! 

v.VjTiw. 

.OS 
.10 

'.m 
.OS 

!o8 

M 

SO 
10 

o.:» 
i.it 

!ooM'!oao« 

!oom!oooi 
.oooit  .Dios 
.0000  .am 

.0001  .0110 

'.mm  '.a\n 

0114 

0«M 
0010 

0010 

0000 

.10 

d 

.0000 
.OIK 

!003I 
.0030 

.oow 

.0030 

'.om 

JL 

0000]. u 
0000-'.  It 

.0000  !n 
.0000  '.\i 

OOOO  '.H 
0000  .11 

.0000  .w 

.0000  At 

M 

M 

ill 
1.1 

t'l 

1 

■1 

„ 

"•" 

„ 

'' 



___ 



Odor,  gnunlly  MbO;  **EcUbl*,  Hidom  nonsi  Id  FabnuryiDd  April,  tlikjudollj.    OabM 

ilH  odor  tweama  aoDawlui  atrooiar. Hot.  183S3  and  IB113  irera  ooUastad  trOB  tba  pood ;  tb*  all 

wera  eollaelad  from  ■  fauait  la  Iba  lowm. 


Microscopical  Examinaiion  of  Water  from  Sandtf  Pond,  Lincoln. 


[N<>D>b. 

rol 

isn. 

Jan. 

Fab. 

... 

«p..|iiw 

j.«. 

Jalj. 

ADf 

Sept. 

0«.;So.Jl>« 

KacDb.rofHa.pla 1B3S3 

1SU« 

,m. 

,1 

11 

lOlOO 

» 

"" 

tOOM 

IS 

Mtt 

»7»- 

tnwniu 

PLAKT8. 
AilerluDellt 

CyanopbrcsM,  dubao*,.      . 
Aiam 

Punal,  Cnnoatil 

40 
0 

■ 

M 

a 

IB 

g 
■ 

D 

^ 

u 

II 

1 

a 

a 

11 

1 

la 

11 

1 

■ 

1 

• 

a 

f1 
1» 

a 
It 

■ 

>     M 

r 

•i  ' 
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CONCORD. 

Microscopical  Examination  of  Walerfrom  Sandy  Pond^  Lincoln — Concluded. 

[Number  of  orgaolims  per  cubic  centimeter.] 


1897. 

J«n. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept 

Oct. 

NOY. 

Dee. 

ANIMALS. 

InfOBorla, 

T>lDobr>'00, 

Urogleiw, 

Vermes, 

28 

18 
8 

0 

16 

14 
0 

0 

It 

0 
10 

0 

25 

35 
0 

0 

0 

0 
0 

1 

1 

0 
0 

• 

1 

0 
0 

1 

0 

0 
0 

1 

0 

0 
0 

0 

14 

14 
0 

0 

MUetUanecua,  Zo<5gl<B«,    .       •       • 

0 

0 

0 

0 

5 

0 

10 

0 

6 

6 

TOTAI., 

88 

84 

19 

86 

61 

81 

8 

18 

4 

38 

11 

148 

Water  Supply  op  Cottage  City.  —  Cottage  City  Water 

Company. 

Chemical  Examination  of  Water  from  the  Springs  of  the  Cottage  City  Water 

Company. 

[Parte  per  100,000.] 


B 


m 


18»7. 

Aog.  M 


Apfkasakoi. 


K 

*« 

9 


a 


8 


None. 


None. 


.01 


§1 


4.50 


Amxovijl. 


i 


o 


.0006 


.0012 


.00 


NlTBOOKV 

At 


s 


.0200 


.0000 


9 

a 

a 

4 

I 


.08 


I 


0.0 


.0080 


Odor,  none. The  cample  was  collected  from  a  faacet  at  the  pnmplng  atatlon. 

Water  Supply  of  Dalton  Fire  District,  Dalton. 

Chemical  Examination  of  Water  from  the  Lower  Reservoir  on  Egypt  Brook, 


[Parti 

por  100,000.] 

' 

KaaiucK  OM 

1 

Appkamaiccb. 

EVAPUKA- 

AMMOmA. 

NlTtOOBK 

•2 

TIOJI. 

AS 

a 

a 

e 

1 

ja 
o 

a 

•a 

1 

0 

1 

Torbldlty. 

«i 

a 

1 

LoMon 
Ignition. 

• 

b4 

Albuminoid. 

• 

5 

i 

• 

1 

s 

i 
& 

DUaolved. 

Sus- 
pended. 

3 

aa 

I8e7. 

1M80 

July  27 

None. 

V.  alight. 

.66 

8.00 

1.56 

.0000  .0120 

.0110 

.0016 

.05 

.0000 

.0000 

.«o 

1.0 

Odor,  diatlnctly  vegetable. The  aample  waa  collected  from  the  reaerrolr. 

Microscopical  Examination, 

The  total  number  of  orgaolams  per  cubic  centimeter  found  in  thia  aample  waa  166,  conaiatlng  chiefly 
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I>AI-TON. 

Chemical  Examination  of  Water  from  the  Upper  Reservoir  on  Egypt  Brook, 

[Parte  per  100,000.] 


. 

^ 

,3 

1 

^ 

s 

2 

a 

« 

^4 

Q 

tH97. 

10038 

July'iT 

Appiabamce. 


6 


Nooa. 


V.aUght. 


.66 


Rbsidcb  ow 

ETArOBA* 
TION. 


8.45 


g 

St 

3 


1.75 


Ammohia. 


I 


.0004 


Albaminold. 


& 


■i 
1 

D 


•2 

•  e 


.0182 


.0122 


.0010 


.06 


NiTBOOBS 


I 


B 
S 


.0190 


.0000 


1 

8 


I 


1.03 


0.1 


Odor,  fmiotly  vogeteble.— —  The  tample  wai  collected  from  the  reeervoir. 

Microscopical  Examination, 

The  totml  number  of  orgBolems  per  enbic  centimeter  foand  In  thle  tample  wbs  110,  eoneteUng  cbltAj 
of  Dtnobryon, 

Water  Supply  op  Danvers  and  Middlbton. 

Chemical  Examination  of  Water  from  Middleton  Pond^  Middleton. 

[Parte  per  100,000.] 


• 

Appkababcb. 

Rbsidce  ox 
Evapora- 

AMXomA. 

KiTBOaBw' 

• 

s 

s 

tion. 

i 
I 

AB 

i 

• 

1 

s 

• 

S 

a 

a 

i 

8 

5 

Ignition. 

i 

Albnmlnotd. 

1 

1' 

• 

1 

t 

• 

1 

1 

• 

• 
c 

m 

1S»7. 

18«04 

Mar.    2j 

V.ellght. 

V.illght. 

0.80 

4.25 

1.95 

.0004 

.0200 

.0104  .0006 

.45 

.oom 

.0000 

.88    1.J 

19600 

Jane  20 

ffriDe. 

Slight. 

1.00 

8.80 

1.76 

.0000 

.0236 

.0222  .0014  .27 

.0030 

.0000 

.94    OJ 

20396 

8ept.    S 

Slight. 

V.  slight. 

0.60 

4.05 

1.70 

.0010 

.0200.0186.00141  .87  1 

.0000 

.00001 

.80     M 

21463 

Dec.     7 

V.iUght. 

Cone. 

0.60 
0.75 

4.10 

1.80 
1.80 

.0004 
.0004 

.0288 
.0218 

.0222 
.0206 

.0016| 
.0012 

.40 
.37 

.0050 
.0027 

.0000 

.0000 

.71     1.8 

Av 

1 

4.05 

1 
.83     l.S 

1 

1 

Odor,  distinctly  vegetable  Noe.  19600  and  20390  were  collected  from  the  pond;  the  othete, 

from  a  faucet  at  the  pumping  eutlon. 

Microscopical  Examination  of  Water  from  Middleton  Pond^  Middleton, 

[Xumber  of  organierae  per  cubic  centimeter.] 


lt»»7. 


March. 


Jnlj. 


September. 


Day  of  examination. 
Number  of  sample, .       .       • 

PLANTS. 
DlatomaceeB,    . 

Asteriooella,      . 
Cyclntella,         .        •        . 
Tabellarla, 


6 

18694 


8 

19600 


9 
2OSO0 


S144 


0 
0 
0 


446 

66 
272 
IIU 


009 

548 

1 
0 


i.«o 

ea 

776 
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DANVERS. 

Microscopical  Examination  of  WaUrfrom  Middleton  Pond,  MiddUUm  —  Concluded. 

[Niimber  of  orgaolams  per  eabie  eentimeter.] 


18»7. 


March. 


Julj. 


September. 


December. 


PLANTS  ~  Con. 
Cyanopbyoete, 

Anabeoa. 

CoBloaphnrinm,        •       • 

Alff». 

ANIMALS. 
Infusoria, 

DiDobryoo,       .... 
Vermes.  Aaplanchna, 

MUceUaneoutt  ZoiJglcea,        • 

Total, 


0 

It 

71 

0 

8 

90 

0 

0 

46 

0 

10 

19 

0 
0 


26 


t90 

4 

0 

288 

0 

0 

1 

0 

0 

to 

18 


15 


8    ' 


203 


487 


848 


8»617 


Water  Supply  op  Danvers  Lunatic  Hospital. 

The  advice  of  the  State  Board  of  Health  to  the  superintendent  of 
the  Danvers  Lunatic  Hospital,  with  reference  to  a  proposed  new 
source  of  water  supply  for  the  hospital,  may  be  found  on  page  9  of 
this  volume.  The  results  of  an  analysis  of  a  sample  of  water  from 
a  test  well  at  the  place  where  it  was  proposed  to  secure  a  supply  of 
water  from  the  ground  are  given  in  the  following  table :  — 


Chemical  Examination  of  Water  from  a  Tubular  Test  Well  at  the  Danvers  Lunatic 

Hospital, 

[PitrU  per  100,000.] 


Date  of 

Collection. 

Appbabancb. 

Retldoe  on 
Evaporation. 

Ammokia. 

1 

g 

2.16 

MlTKOOBN 
AS 

Oxygen 

Consomed. 

« 
c 

1 

« 

1 

a 

a 
H 

1 

•3 

• 

i 

1 

Albu- 
minoid. 

i 

I 

2: 

i 

5 
2: 

1 

1897. 
21044     NoY.   4 

V.  alight. 

Slight. 

.03 

17.10 

.0049 

.0054 

.6000 

.0020 

.12 

6.7 

.0000 

Odor,  faintly  vegetable. The  aample  waa  collected  from  a  tobnlar  test  well,  fltnated  about  4,000 

tmait  west  of  the  hospital,  near  a  small  brook  whloh  flows  Into  the  Ipswleh  River,  aboat  1,200  feet  above 
tha  moath  of  the  brook. 
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BEDHAM. 

Water  Supply  op  Dedham.  —  Dedham  Water  Company. 

Chemical  Examination  of  Water  from  the  Well  of  the  Dedham  Water  Company, 

[Parte  per  100.000.] 


Date  of 

CoUecUon. 

RetMoe  on 

Evaporation. 

AMMOiriA. 

1 

S 

1 

XlTKOOUl 
A8 

• 

a 

s 

s 

1 

i 

f 

* 

a 

1 

1 
1 

1 

c 

1 

Albu- 
minoid. 

• 

1 

i 

• 

1 

18287 

18»7. 

Jan.  10 

None. 

None. 

.00 

10.00 

.0004 

.0028 

.88 

.2200 

.0000 

.00 

8.9   .0MB 

18770 

Mar.  15 

None. 

None. 

.00 

0.00 

.0002 

.0018 

.00 

.1600 

.0000 

.02 

4.2  .0081 

1028i 

May  18 

None. 

None. 

.00 

8.40 

.0000 

.0012 

.84 

.1400 

.0000  i 

1 

.02 

6.1  .om 

19816 

Jnly  10 

None. 

None. 

.00 

O.SO 

.0008 

.0020 

.80 

.2200 

.0000 

.04 

8.9  .0001 

20662 

Sept.  20 

None. 

V.aUght 

.06 

9.20 

.0008 

.0040 

.78 

.1200 

.0000 

.07 

8.9   .OOSI 

21S21 

Nov.  23 

None. 

None. 

.04 
.01 

8.80 

.0082 

.0064 

.86 

.2000 
.1760 

.0000 

.08 

1 

i.. 

.OOM 

Ay... 

• 

0.42 

.0008 

.0081 

.84 

.0000  1 

1 

.03 

1 
4.S 

Odor,  none. The  aamplea  were  collected  from  a  fanoet  at  the  pamping  atation,  with  the  exocp* 

tion  of  No.  21821,  which  waa  ooliected  from  a  faucet  at  the  offloe  of  the  water  company. 


Water  Supply  of  East  Bridoewater. 

(See  Bridgewater.) 

Water  Supply  op  Easthampton. 

Chemical  Examination  of  Water  from  Bassett  Brooke  Easthampton, 

[Parte  per  100,000.] 


I 

9 


18621 
19697 
90938 


Av. 


o 


APPKABAVOa. 


1 

a 

H 


1 


1S»7. 

Feb.   23  V.  alight. 

Jnne  28  None. 

Oct.   23  None. 


Slight. 
None, 
y.  alight. 


.28 
.16 
.87 


.27 


Krsidub  om 

EVAPOKA- 
TIOX. 


g 


e 

% 

og 


3.46 
4.06 
4.26 


8.92 


1.80 
0.06  I 
1.80  . 


1.18 


AmcoHiA. 


t 


Albuminoid. 


3 


1 

s 


I 

a 

00 


.0016 


.0100 


.0002  .0070 


.0004 


.0007 


.0090 


.0066 


.0072 
.0064 
.0072 


.0060 


.0028 

I 

.0006 
.0018 


.0017 


%m 

6  ■ 


.11 


1 

NITBOOKV  ■ 

i ' 

A8 

B 

3 
• 

e 

s 

s 

2 

Si 

1 

I 

^ 

2 

o 

I 


i 


.0080.0000 


.06   i.007O.000O| 
.17    1.0060.0000 


.2!I  l.l 
.tt  1.1 
.28     1.4 


.11  i.OOn.OOOO  .24     1.S 


Odor  of  the  flrat  aaraple,  dtatlncUy  vegeteble;  of  the  aecond.  none;  of  the  laat,  faintly  TegeUbls.^— 
The  aampiea  were  collected  from  a  faucet  at  the  pumping  atalion. 
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EASTON. 

Water  Supply  of  North  Easton  Village  District,  Easton. 

Chemical  Examination  of  Water  from  the  Well  of  the  North  Easton  Village 

District. 

[ParU  per  100,000.] 


• 

1 

o 

Apfbabaxcs. 

Roildae  on 

Evaporation. 

Amxosia. 

1 
g 

KITIOOBN 
AS 

Oxygen 

Conanmed. 

• 

i 

a 

1 

D 

a 
H 

1 
1 

• 

Albu- 
minoid. 

• 

1 

1 

• 

i 

J0OU 

1S97. 

July  28 

None. 

NOIM. 

.00 

4.40 

.0010 

.0024 

.67 

.0200 

.0000 

.02 

1.7 

.0000 

Odor,  none. The  aemple  waa  collected  from  a  faacet  at  the  pumping  atatlon. 


Edgartown. 

The  advice  of  the  State  Board  of  Health  to  the  Edgartown  Water 
Company,  with  reference  to  securing  a  supply  of  water  from  the 
ground  at  '*  Wintucket  Bottom,**  may  be  found  on  pages  9  and  10 
of  this  volume.  The  results  of  an  analysis  of  a  sample  of  water 
collected  from  a  test  well  at  this  place  are  given  in  the  following 
table :  — 


C?iemical  Examination  of  Water  from  a  Tubular  Test  Well  in  Edgartoum. 

[Peru  per  100,000.] 


§ 


W90 


Mar.  10 


Appkabaxob. 


• 

*i 

1 

1 

V  alight. 


Slight, 
sandy. 


.00 


mm  mm 

04 


4.00 


Ammomia. 


i 


2 
o 

a 


.0000 


.0010 


.06 


MiTBOOBX 
AS 


I 

7i 


I 


.ooso 


.0000 


•8 
s 

0 

a 
e 

I 

O 


.Oi 


S 

e 


a 


I 


0.2 


.0100 


Odor*  none.— The  sample  was  collected  from  a  tubular  test  well  in  Wintucket  Bottom. 


Water  Supply  of  Everett. 

(See  Boston,  Mystic  Works,) 


1 
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FAIRHAVEN. 


Water  Supply  op  Fairhaven. 


The  advice  of  the  State  fioard  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Warebam, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water 
from  the  sources  under  consideration  may  be  found  in  the  following 
table,  and  also  under  Wareham  in  this  volume. 


Water  Supply  op  Fairhaven.  —  Fairhaven  Water  C!ompany. 

The  advice  of  the  State  Board  of  Health  to  the  board  of  health 
of  Fairhaven  with  reference  to  the  presence  of  lead  in  the  water 
drawn  through  lead  service  pipes  in  the  town,  may  be  found  on 
page  10  of  this  volume. 


Chemical  Examination  of  Water  from  the  Tubular  Wells  of  the  Fairhaven  Water 

Company, 

[ParU  per  100,000.] 


a 

a 


18S30 
18524 
18700 
19000 
10S&8 
19461 
19827 
90296 
20081 
21081 
21848 
21842 


Av. 


I 

I 

o 

:0 


a 


18»7. 

Jan.   23 

Feb.  18 
Mar.  12 
Apr.  21 
May  17 
June  14 
July  10 
Aag.  20 
S«pt.  26 
Nov.  1 
Not.  28 
D«c.  22 


Apfbakaxob. 


•3 


None. 

None. 

None. 

None. 

None. 

None. 

None. 

V.elight. 

None. 

None. 

Decided. 

V.illgbt. 


None. 

None. 

None. 

None. 

None. 

V.ellght. 

None. 

V.eUght. 

V.elight. 

None. 

Slight. 

V.sUgbt. 


o 

a 


.06 
.07 
.02 
.06 
.16 
.82 
.88 
.23 
.88 
.80 
.18 
.07 


.18 


a 
o 
3 

•  « 

8  > 


& 


6.80 
4.80 

e.oo 

6.40 
4.70 
6.60 
0.00 
6.80 
6.40 
6.26 
6.46 
6.10 


6.66 


Ammoxia. 

• 

o 

i 

1.06 

i 

1 

.0010 

.0040 

.0002 

.0082 

1.08 

.0002 

.0026 

1.08 

.0000 

.0016 

0.98 

.0000 

.0060 

0.97 

.0006 

.0060 

0.96 

.0006 

.0068 

1.01 

.0004 

.0086 

0.98 

.0000 

.0064 

0.97 

.0010 

.0090 

1.14 

.0016 

.0066 

1.02 

.0002 

.0026 

0.98 

.0006 

.0044 

1.01 

MiTBOOBIf 


8 


.0480 
.0460 
.0400 
.0470 
.0880 
.0880 
.0280 
.0400 
.0260 
.0280 
.0280 
.0830 


.0861 


.0000 
.0000 

.0000 
.0000 
.0000 

.0001 
.0001 
.0002 
.0002 
.0001 
.0000 
.0002 


.0001 


1 

s 


o 


.07 
.11 
.06 
.07 
.10 
.83 
.40 
.24 
.27 
.87 
.18 
.11 


.19 


i 


8 

7 

1 
8   . 

6 

7 

2 

8 

2 

t 

I    . 

1  I. 


.Q9N 
.OS! 


.<am 


1.9    .OMI 


Odor,  none.    A  faintly  vegetable  or  earthy  odor  waa  developed  In  aome  of  the  eamplea  oo 
-^The  aamplea  were  collected  from  a  faucet  at  the  pnmplog  station. 
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FALL.  BIVEB. 


Water  Supply  of  Fall  River. 


The  advice  of  the  State  Board  of  Health  to  the  city  of  Fall  River, 
relative  to  preventing  the  pollution  of  the  water  supply  of  the  city, 
may  be  found  on  pages  10  and  11  of  this  volume. 

Chemical  Examination  of  Water  from  North  Watuppa  Lake. 

[Parts  per  100,000.] 


• 

KMIDDK  OV 

!    ,  1 

§ 

ArPBABAVOB. 

EVAPOBA- 

Ammovia. 

NITIOOBV 

^ 

Z 

TIOM. 

• 

S 

i 

AS 

13 

0 

1 

u 

o 

• 

1 

a 

«j 

1 

H 

• 
0 

o 

ll- 
J 

1 

Albomlnold. 

• 

s 

t 

1 

1 

i 

• 

1 

• 

1 

Sus- 
pended. 

1 

a 

18»7. 

1S429 

F«b.  24 

V.  ■llgbt. 

V.  alight 

.3ft 

4.00 

1.20 

.0010 

.0128 

.0124 

.0004 

.64 

.0050 

.0001 

.80 

0.0 

10800 

May  24 

v.»nght. 

V.  slight. 

.80 

8.25 

0.86 

.ooool 

.0144 

.0142 

.0002 

.00 

.0050 

.0000 

.88 

0.6 

19904 

Aug.   4 

None. 

V.sUgbt. 

.18 

8.86 

1.20 

.0014 

.0164 

.0184 

.0020 

.61 

.0080 

.0000 

.85 

0.3 

21088 

Not.   8 

None. 

Nona. 

.10 

8.40 

1.45 

.0012 

.0152 

.0152 

.0000 

.66 

.0000 

.0000 

.27 

1.0 

Averages  by  Tears, 


— 

1 

1887* 

- 

- 

.16 

8.26 

0.98 

.0005 

.0151 

- 

- 

.58 

.0080 

. 

• 

• 

- 

1888 

- 

- 

.17 

8.18 

0.03 

.0004 

.0158 

- 

- 

.52 

.0067 

.0061 

- 

. 

- 

18B0t  ! 

- 

- 

.27 

8.80 

1.20 

.0006 

.0164 

.0140 

.0024 

.50 

.0076 

.0002 

- 

- 

- 

1802 

- 

.08 

2.06 

0.86 

.0012 

.0180  .0107 

.0083 

.52 

.0117 

.0001 

- 

0.6 

- 

1804J 

- 

.25 

8.10 

1.16 

.0007 

.0140  .0180 

.0010 

.58 

.0040 

.0000 

.80 

0.6 

- 

1805§ 

- 

- 

.20 

3.40 

1.17 

.0008 

.0101 

.0161 

.0080 

.50 

.0010 

.0000 

.45 

0.7 

- 

1806 

- 

- 

.22 

8.82 

1.14 

.0011 

.0160 

.0187 

.0023 

.61 

.0041 

.0000 

.85 

0.7 

- 

1807 

- 

- 

.28 

8.50 

1.17 

.0010 

.0144 

.0188 

.0006 

.68 

.0082 

.0000 

.35 

0.7 

*  Jnoe  to  December. 
X  March  and  April. 


t  Janaary  to  May. 

S  February,  April  and  May. 


KOTX  to  analysee  of  1897 :  Odor  of  the  first  three  samples,  fslotly  vegetable;  of  the  last,  none 

The  samples  were  collected  from  faucets  in  the  dty.    For  height  of  water  in  this  pond,  see  table  on 
168. 
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FAIili  BIVEB. 

Chemical  Examinaiion  of  Water  from  North  Wdtuppa  Lake,  collected  from  Varum 

Parts  of  the  Lake, 

Samples  collected  from  the  Surface  of  the  Lake,  a  quarter  of  a  Mile  North  of  the  Bridge  em- 

netting  Fall  River  and  Weetport, 

[Paru  per  100,000.] 


• 

Appkamanos. 

Rbsiddb  on 
Etapoka- 

Ammomia. 

NlTBOOKV    1    i 

To 

TIOV. 

AM 

a 
a 
• 

§ 

Loss  on 
lgnlti<m. 

AlburoinoM. 

1 

« 

2 

1 

5 

1 

1 

i 

1 
1 

00 

a 
1 

5 

i 

• 

z 

1     B 
1     I? 

• 

i 

a 

1S97. 

' 

10921 

July  26 

V.tlighi. 

Blight. 

.16 

8.20 

0.80 

.0004 

.0188 

.0158 

.0030 

.65 

.0020 

.0000  .41 

0.6 

20044 

Aug.   0 

Slight. 

V.  slight. 

.14 

3.50 

1.86 

.0010 

.0176 

.0152 

.0024 

.68 

.0030  .0000  .35 

O.T 

20265 

Ang.28 

V.  slight. 

V.  slight 

.14 

3.86 

1.16 

.0006 

.0168 

.0132 

.0036 

.02 

;. 0020  .0000'. 80 

O.S 

20422 

Bept.  8 

V.  slight. 

V.  slight. 

.18 

3.55 

1.20 

.0000 

.0170 

.0144 

.0026 

.65 

.0020  .0000  .88 

0.1 

20575 

Sept.  20 

V.  Blight. 

V.  slight. 

.18 

3.46 

1.60 

.0006 

.0160 

.0158 

.0002 

.62 

.0020.0000  .85 

o.e 

20868 

Oct.   18 

V.  slight. 

Slight. 

.30 

8.40 

1.20 

.0002 

.0144 

.0122 

.0022 

.64 

.025U 

.0UO(»  .89 

0.8 

21827 

Nor.  22 

V.  alight. 

Cons. 

.19 

3.45 

1.20 

.0014 

.0184 

.0174 

.0010 

.66 

.0030 

.0000  .83  ,  1.1 

21684 

Deo.  22 

Slight. 

Slight. 

.20 

8.80 

1.65 

.0004 

.0100 

.0168 

.0022 

.68 

.0050 

.0002  .43!  O.S 
1 

Samplee  collected  from  the  Surface  of  the  Lake,  midway  between  Wilson  Road  and  Spencer 

Borden*s  Point, 


10922    July  26 

y.  slight. 

Blight. 

.16 

3.20 

0.86 

.0006 

.0176 

.0128 

.0048 

.68 

1 
.OOSO'.OOOO  .44     0.1 

20045    Aug.   0 

Slight. 

Slight. 

.18 

3.60 

1.40 

.0008  .0186 

.0140 

.0046 

.60 

.0020  .0000  .39  1  0.6 

20256 

Aug.  23 

V.  slight. 

V.  slight. 

.16 

3.65 

1.45 

.0008 

.0200 

.0152.0048 

.63 

.0030  .OuOii  .87  !  0.6 

20423 

Bept.  8 

V.  slight. 

Blight. 

.20 

3.60 

1.20 

.0000 

.0182.01541.0028 

.65 

.0020;. 0000  .89    0.6 

90576 

Sept.  20 

V.  slight. 

Slight. 

.18 

8.66 

1.60 

.0004 

.0172 

.0132!  .00401 

.61 

.0000 

.000i>  .88  1  0.6 

20869 

Oct.  18 

V.  slight. 

Slight. 

.80 

3.65 

1.45 

.0004 

.0116 

.0116 

.0000 

.67  1 

.0250 

.0000, .39     1.7 

21328 

Nov.  22 

V  slight. 

Decided. 

.81 

8.46 

1.60 

.0012 

.0190 

.0186 

.0010 

.66 

.0020 

.0001   .44     1.4 

21635 

Dec.  22 

Slight. 

Slight. 

.41 

8.66 

1.75 

.0004 

.0174 

.0160 

.0014 

.66 

.0070 

.0001  .52  i  1.1 

,1        1 

Samples  collectni  from  the  Surface  of  the  Lake,  midway  bettoeen  Spencer  Borden* 9  Point  mid 

Ralph's  Neck. 


19923 

1 
Joly  26 

V.  slight. 

Blight. 

.16 

3.10 

0.86 

.0000 

.0176 

.0142 

.0034 

.67 

.0000  .0000  .41  ,  0.6 

20U46 

Aug.  9  ,  Slight. 

Slight. 

.14 

8.65 

1.85 

l.ooos 

.0186 

.0180 

.0056 

.60 

.0000.000<>|  .37  '  0.6 

90257 

Aug.  23 

V.  slight. 

V.  slight. 

.14 

8.46 

1.20 

1.0012 

.0186 

.0140 

.0040 

.01 

.0020  .0000;  .81     0.6 

20424 

Sept.  8 

V.  slight. 

V.  slight 

.18 

3.40 

1.06 

1.0002 

.0196 

.0158 

.0038 

.60 

.0020. 0000'  .82  ,  0.6 

205n 

Sept.  20 

V.  slight. 

V.  slight. 

.18 

8.45 

1.45 

1.0004 

.0158 

.0156 

.0002 

.62 

.0000  .OOOt-'  .89  '  1.8 

20870 

Oct.   18 

V.  slight. 

Slight. 

.28  1 

8.65 

1.40 

.0008 

.0108 

.0090 

.0018 

.68 

|.0100.000<t  .40     1.1 

21330 

NoY.  22 

V.  slight 

Slight. 

.87  1 

3.50 

1.60 

.0016 

.0196 

.0180 

.0016 

.66 

.0030.001)0  .40 

1.0 

21636 

Dec.  22 

Slight. 

Slight. 

.88 

8.75 

1.80 

.0006 

.0178 

.0172 

.0006 

.66 

'.0020.0001,  .44 

1           1; 

1.4 

Samples  collected  from  the  Bottom  of  the  Lake,  midway  between  Spencer  Borden's  Point  mni 

Ralph's  Neck. 


19924 

Jaly  26 

V.  slight. 

Slight. 

.15 

8.20 

0.80 

20047 

Aug.   9 

Slight. 

Blight. 

.14 

8.46 

1.25 

20258 

Aag.23 

V.  slight,  y.  Blight. 

.14 

3.10 

0.95 

20425 

Sept.   8 

V.  slight.   Slight. 

.18 

3.65 

1.00 

20578 

Bept.  20 

y.  Blight. 

y.sUght. 

.25 

3.40 

1.50 

20871 

Oct.   18 

V.  Blight. 

Blight. 

.30 

3.60 

1.45 

21829 

Nov.  22 

y.  slight. 

Cons. 

.31 

8.86 

1.40 

21637 

Deo.  22 

Slight. 

Slight. 

.87 

3.60 

1.60 

.0000' 

'.0008! 
.0008, 
.0002^ 
1.0008' 
.0004 
.0018, 
.00061 


.0196 
.0170 
.0170 
.0166 
.0166 
.0130 
.0194 
.0186 


.0148 
.0186 
.0146 
.0166 
.0164 
.0130 
.0186 
.0168 


.0048 
.0034 
.00261 
.0000 


.64 
.64 
.61 
.61 


.0002. 60 
.0000;  .64 
.0008  .66 
.0028  .80 


.0000;.  0000 

.0020. 

.0080'.000U| 

.0020 

.0020 

.0430 

.0090 

.0080! 


(' 


0.1 

t.l 
•.I 

0.6 
t.5 

t.S 
.OOOO-  .40  •  0.8 
.0001  .89  I  04 


Odor,  generally  faintly  vegetable. 


Microscopical  Examination, 

Id  the  samples  ooliected  in  July  the  organisms  MicrocyHie  and  Nostoc  were  found  In  conskJeraMe 
nambers.    An  i.islgnificant  namber  of  organisms  was  found  in  eaeb  of  the  other  samplee. 
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TAUL.  RIVBR, 

Chemical  Examination  of  Water  from  South  Waluppa  Lake,  eolleetedfrom  Various 
Farts  of  l&e  Lake. 

Samplet  colUttedfivm  tht  Swfae*  0/  lh«  Laka,  at  tht  Sand  Bar. 
[Puu  p«r  100,000.] 
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JUnioxu. 

. 

NlTHKUH 

1 

f 

1 

1 

1 

1 

1 

2 

i 
1 

J 

J 

1 

1 

ii 

1 

ttwe 

July  M 

Bi 
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i.St 
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.0!9S 
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'OOK 
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■5 

:S 
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1 

1^0 

r  tAe  Entraaet  of  Iha  Break  from  Satedy 
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IS 
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OOTO 

r«,,'o,« 

003g'    8S 

™J~ 

IIOIJ 
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IM 
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(«30|.«ai0 
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i" 
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l.I 

Sample*  tolUcted  frmit  tht  Swfaeaof  th 


,. 

4.80 

1. 40 

«..„. 

.,.=  «J.„ 

»J 

1J«U 

D«.  » 

6.(6 

.00 

.««0 

owo|.ojsej.oo04 

.u 

™"i 

" 

»m 

JdIj  M  . 
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-SO 

4.TS 

l.M 

-,1 

«,.|..,„U,JI 

8,      .0060'.0000! 

41 

l.T 

3Mfta 

D«    33 

v.. light. 

il.J* 

■"•1 

™.«.|.„„[ 
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FAJjJj  RIVEB, 

Chemical  Examination  of  Water  from  South  Watuppa  Lake,  collected  from  Varioui 

Parts  of  (he  Lake  —  CoDcIuded. 

Samples  collected  from  the  Quequechan  River,  where  it  i$  eroeeed  £y  the  Plymoyth  Atemm 

Bridge* 

[ParU  per  100,000.] 


KkSIDUK  OV 

• 

§ 

Appbakavoi. 

EVAPOBA- 

AmfOMiA. 

NintooBs 

1 

3 

v. 

o 
& 

TIOV. 

• 

S 

u 
o 

U 

AS 

fi 

a 

'  s 

5 

• 

m 

o 

Turbidity. 

• 

g 

a 

i 

> 

• 

• 

1 

Albuminoid. 

i 
1 

s 

• 

3 

s 

i 

a 

o 

1 

1 

s 

• 

•s 
si 

• 

■ 

: 

e 
« 

a 

18»7. 

19932 

July  26 

Distinct. 

Cods. 

.18 

0.66 

1.66 

.0400 

.0304 

.0266.0048 

1.16  .0050.0018 

.43 

10 

20065 

Aug.    0 

Diatlnct. 

Slight. 

.18 

7.06 

1.66 

.0860 

.0206 

.0262.0044 

1.29,  .0030  .0009P.4S 

i.f 

20260 

Aug.  23 

Slight. 

Slight. 

.18 

7.28 

1.76 

.0364 

.0284 

.0262'. 0032) 

1.20  .0060.0016  .86 

3.3 

20433 

Sept.   8 

V.  slight. 

Cods. 

.30 

6.70 

1.66 

.0436 

.0802 

.0260'  0042i  1.21!  .0030  .0016  .40 

14 

206'W 

dept.  20 

V.  silgbt. 

Slight. 

.20 

6.86 

1.76 

.0164 

.0202 

.0218  .0074,  1.16  .0030  .0016  .41  !  l.T 

2U879 

Oci.    18 

Slight. 

OODt. 

.82 

7.80 

2.10 

.a'»8 

.0316 

.0238 

.0078,1.38.  .0180  .0020  .43  t  3.1 

2l:i38 

Nov.  22 

Decided. 

Cods. 

.40 

7.86 

2.16 

.0724 

.0836'. 08 10 

.0026 

1.19'  .0170^.0014   .62    S.« 

1.22  .01901.0012  .63    3.1 

1 
1 

210U 

Deo.  22 

Decided. 

Oone. 

.41 

7.26 

2.26 

.0606 

.0tt20|.0284 

.0036 

Odor,  vegetable,  ■ometimee  moDldy  or  mtitty,  and  occasionally  also  unpleasant. 


Microscopical  Examination. 

In  the  samples  collected  In  July  considerable  nambers  of  the  organisms  MerUmopotdia  and  MUre- 
cjf$tii  were  found.    An  insignificant  namber  of  organisms  was  found  In  each  of  the  other  samples. 


Chemical  Examination  of  Water  from  the  Trihutaries  of  North  Watujypa  Lake, 

[Parte  per  100,000.] 


1 

c       ' 

o 

1 

a 

o 

• 

U 

o 

a 

a 

a 

i 

1S97. 

1«998 

Apr.  12 

1S999  Apr.l2 

19000  Apr.l2 

19001  Apr.I2 
1M)02  Apr. 12 
190031  Apr.l2 


Appkarakce. 


JiESWVK  ox 

EVAPORA- 

TIOK. 


;1 


S 


Distinct. 
V.  slight. 
V.  slight. 
V.sllKbt. 
V.  slight. 
V.  Blight. 


Slight.  0.60 
V.sl1eht.ll.30 
V.  slight.  1.30 
V.BliKht.  2.55 
V  sli^ht.  1.80 


V.  slight. 


1.30 


7.60 
6.20 
3.f>6 
6.60 
6.35 
8.25 


2.40 
2.66 
1.70 
3.80 
2.76 
2.66 


AmioinA. 


Albuminoid. 

i 

> 


I 


I 


lA^ 


.0012  .0276  .0246 
.0006.0200.0200 
.0006.02001.0188 
.0006  .0258  .0266 
.0008!.  0336. 0380 
.0012.0420.0406 


Nmoocx 

AS 


I 


s 

s 


d 

e 
o 


.0030  1.00  .0680  .0010' 
.0000l!o.65'  .0270  .0000 
.0012  0.42{  .0050  .0000 
.0002,  0.37;  .0030  .0001 
.0006  0.69  .0100  .0001 


.0014  ,1.67 

11 


.0050.0001 


0.54 
1.04 
KIT 
1.9« 
1.67 
l.OT 


3-3 
0.8 
0.1 
».• 
••• 
1.S 


Odor,  distinctly  vegetable,  sometimes  mouldy. The  samples  were  eoUected  flrom  trf botartse  ef 

the  lake,  as  follows:  No.  18098,  from  Cress  Brook,  near  Its  month;  No.  18999,  from  Blghlaod  Brook, a 
short  distance  below  New  Boeton  Road ;  No.  19000,  from  Terry's  Brook,  near  Its  mouth ;  No.  1M01«  trmm 
Blossom  Brook,  a  short  distance  below  Blossom  Boad ;  No.  19002,  from  Ralph  Brook,  Just  above  ks 
mouth;  No.  19008,  from  the  north  braneh  of  Nat  Brook,  a  short  distance  above  Its  Junetloii  wttli  tba  tail 
branch. 


i 
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FAL.L  RIVEB. 

Chemic€U  Examination  of  Water  from  Stafford  Pond^  in  Tiverton,  i?.  /. 

[Parti  per  lOO.COO.] 


Residck  on  ' 

1^                ' 
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18»7. 

19031 

July  26  1  Distioet. 

Slight. 

.07 

8.16 

0.80 

.0006 

.0164 

.0140 

.0024 

.71 

.0000.0000' 

.19 

0.8 

2U063 

Aug.  9 

Slight. 

Slight. 

.12 

1  S.IO 

1.00 

.0012 

.0144 

.0100 

.0044 

.71 

.0020,.0000li.l7 

0.8 

«'2«4 

Au«.23 

Slight. 

V  BliKht. 

.06 

!  3.10 

1.00 

.0008 

.0144 

.0112 

.0032 

.68 

.0000!. 0000 

.16 

0.6 

20431 

Sept.  8 

V.illght. 

;V.  ellKht. 

.08 

1  2.9U 

0.06 

.00i»0 

.0168 

.0142 

.0026 

.79 

.00201.0000 

.16 

0.6 

2UM6 

Sept.  20  1 

V.  illgbt. 

V.  •light. 

.10 

;  8.00 

1.06 

.U018 

.0164 

.0186 

.0028 

.66 

.0020 

.0000 

.19 

0.8 

.M878 

Oct.  18 

V.  Blight, 
milky. 

y.  BlighW 

.10 

1  8.40 

1.86 

.0016 

.0178 

.0162 

.0026 

.60 

.0200 

.0000 

.16 

1.1 

318S7 

Nor.  22 

Decided. 

lOODI. 

.20 

8.26 

1.10 

.0010 

.0184 

.0172 

.0012 

.64 

.0020 

.0001 

.28 

0.6 

21640 

Dee.  22 

Decided. 

Slight. 

.14 
.11 

8.10 

1.36 

.0006 
.0009 

.0170 
.0168 

.0162 
.0146 

.0008 
.0023 

.62 
.66 

.0080 
.0046 

.0001 
.0000 

.18 

0.8 

Ar.*. 

,  8.16 

1.10  1 

1 

.18 

0.6 

*  Where  more  than  ooe  sample  was  collected  lo  a  month,  the  mean  BDalyaiB  for  that  month  has  been 
Q«ed  In  making  the  average. 

Odor  of  No.  21640,  none;  of  No.  21837,  none,  becoming  faintly  vegetable  on  heating;  of  the  others, 

geiMrmlly  faintly  vegetable,  becoming  eomewhat  stronger  on  heating. The  samples  were  collected 

from  the  pond,  at  the  surface. 


Microscopical  Examination  of  Water  from  Stafford  Pond,  in  Tiverton,  B,  L 

[Number  of  organisms  per  cubic  centimeter.] 


1S»7. 


Juij. 


Aug. 


Aug 


Sept 


Sept. 


Oct. 


Nov. 


Dec 


Day  of  examination, 

Number  of  sample 

PLANTS. 

DUktomaceeD 

Aeieriooella, 

TabeUaria, 

CyanopbycesD, 

Anabnoa, 

Marlsmopcedla, 

llierocysUs, 

Alt[B&, 

ANIMALS. 

InftiBorla, 

Cniataceai  Cyclops,       •      .      .      . 

Jfl9cmilantou9t  Zodgloea,       .       .       .       . 

Total, 


29 
19931 


12 
20063 


26 
20264 


10 
20431 


21 
20686 


20 
20878 


24 
21337 


24 
21640 


19t 

518 

358 

634 

468 

134 

103 

62 

62 

88 

680 

460 

1 

20 

136 

462 

812 

0 

0 

188 

77 

8t 

0 
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14 

It 

to 

0 

0 

0 

24 

0 

0 

7 

0 

80 

0 

96 

14 

12 

0 

0 

2 

0 

0 

0 

0 

13 

0 

0 

8t 

10 

8 

0 

0 

t3 

0 
0 


t 

0 


t 

0 


0 
0 


pr. 


0 
0 


3 
0 


64 

87 
SI 

0 

0 
0 
0 


t 

0 


30 


8 


15 


264 


660 


608 


668 


483 
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132 
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FALL  RIVBIt. 

Chemical  Examinatiot*  of  Water  from  Bawdy  Pond,  in  Walport, 

[Paru  p*r  100,000.] 
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Chemical  Examination  of  Water  from  Devol  Pond,  Westporl. 

[PmrU  pai  100,000,1 


ualyrti  for  that  Doolb  ka*  ban 
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FAXIi  RIVER. 

Table  showing  Heights  of  Water  in  North  Watuppa  Lake  on  the  First  of  Each 

Month  in  1897. 

[Dlttaooe  below  high-water  mark.] 


Jan.  1, 
Feb.  1, 
March  1, 
April   1, 

May     1. 

Jane    1, 


Datb— 18»7. 


Feet 


2.17 
1.85 
1.22 
0.67 
0.89 
0.51 


Date— 1897. 


Jnly  1. 
Ang.  1, 
Sept.  1, 
Oct.  1, 
Nov.  1, 
Dec.  1, 


Feet. 


1.17 
1.58 
1.49 
2.22 
2.88 
1.78 


Falmouth. 

The  advice  of  the  State  Board  of  Health  to  John  S.  Bleakie  and 
others,  relative  to  a  proposed  water  supply  for  the  villages  of  Fal- 
moath  and  Wood's  Hole,  may  be  found  on  pages  11  and  12  of  this 
volume.  The  results  of  analyses  of  samples  of  water  collected  from 
Lfong  Pond  and  Grew's  Pond,  two  of  the  sources  considered,  are 
given  in  the  following  table :  — 

Chemical  Examination  of  Water  from  Qrew^s  Pond  and  Long  Pondi  FalmotUh, 

[Parts  per  100,000.] 


i 

a 


S1S97 
S12U 

21248 
31248 
S1244 


18*7. 

Not.  11 

Not.  15 
Not.  15 
Not.  15 
Not.  15 


Appbabakcb. 


2 

h 
0 

H 


a 
• 


6 


Blight. 
V.  alight. 
V.  alight. 
None. 
V.  alight. 


Gone. 
Cona. 
V.  alight. 
Blight. 
Slight. 


.10 
.09 
.08 
.00 
.01 


RKSIDUK  UN 

KVAPdRA- 

TIOH, 

e 

o 

a 

• 

1 

is 

r 

8.85 

1.80 

8.25 

1.40 

8.45 

1.60 

2.95 

1.10 

8.45 

1.10 

AmioviA. 


Albuminoid. 

• 

1 

1 

i 

§ 

1 

a 

h. 

H 

b 

ac 

.0116 
.0044 
.0062 
.0012 
.0018 


.1204 
.0360 
.0410: 
.0134 
.0176 


.0260 
.0326 
.0896 
.0122 
.0172 


.0944 
.0034 
.0014 
.0012 
.0004 


• 

• 

1 

s 

0.84 
0.89 
0.96 
1.01 
0.96 

NrraooEM 

A8 

1 

• 

1 

.0090 
.0020 
.0020 
.0020 
.0020 

.0002 
.0000 
.0000 
.0000 
.0000 

■2 
a 


I 

s 


c 


.08 
.15 
.26 
.08 
.11 


1.0 
1.0 
1.0 
1.0 
1.1 


Odor,  none,  becoming  aometlmea  faintly  Tegetable  on  heating. The  flrat  three  aamplea  were  col* 

Jccted  from  Grew'a  Pond,  aa  foUowa:  No.  21227,  from  the  weat  side;  No.  21245,  from  the  north-eaat 
•Sde ;  No  21246,  from  the  south-weat  lide.  The  last  two  saroplea  were  collected  from  Long  Pond,  aa 
followa :  No.  21243,  from  the  weat  aide;  No.  21244,  from  the  aonth-west  aide. 


vJ 


164 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


PAIiMOUTH. 

Microscopical  Examination  of  Water  from  Chrew^s  Pond  and  Long  Pond^ 

Falmouth, 

[Number  of  organisms  per  cable  eentimeter.] 


18»7. 


Kov. 


Not. 


Not 


Hot. 


S<^. 


Day  of  examinatloD,  . 
Nomber  of  sample,     . 

PLANTS. 
Dlatomaceao, 

OyanophyceaOt   . 

Anabnoa,      .       .       .       . 
Alff»t 

ANIKAL8. 
Bhizopoda,  AeUoopbrys.     . 

Infuaoria 

DIoobryoD,   .       .       .       . 
Vortlcella 

Total, 


12 
21227 


17 
21246 


17 
212M 


IT 
21243 


IT 
21244 


8|0«6 
8,096 


7 
7 


It 

7 

0 

SO 


0 


184 

SO 
144 


29 
0 


1 

75 

74 
0 


8 
0 


0 
• 


8,284 


89 


92 


66 


44 


Wateb  Supply  or  Fitchbubg. 

Chemical  Examination  of  Water  from  Scott  Beservoir,  Fitchburg. 

[Parts  per  100,000.] 


I 


18589 
1928t 
20288 
21209 


At. 


6 


18»7. 

Feb.  17 

May  18 
Aug.  25 
Not.  18 


Appkabawce. 


I 


Slight. 
Slight. 
Slight. 
Slight. 


6 


Slight. 
Cons. 
V.sUght. 
Decided. 


.20 
.12 
.17 
.20 


.17 


RB8IDCB  OK 

EVAPORA- 

Tioir. 

1 

• 

r 

2.66 

1.25 

1.60 

0.45 

2.65 

1.20 

2.85 

1.16 

r 
r 

2.26 

1.01 

Amona. 


Albamlnold. 


t 


0 


.0013 


.0022.0210.0160 

.0020  .0168  .0114 

0008  .0232'. 0170 

.0004  .0196'.0160 


.0201 


.0148 


.0050 
.0054 
.0062 
.0046 


.0063 


4 

a 


.28 
.14 
.18 
.18 


.18 


NmooBv 

AS 


E 

a 


S 


i 


-1'- 


.0080.00001 

I  ' 

.0080  .0000 

I 

.0060.0000 


.0020.0000 

I  t 

.oosx.ooooj 


3   5 


.84  '  0.C 

.u  I  %\ 

.57  ,  8.1 

8.4 


Odor,  Tegetable,  beoomlng  stronger  and  sometimes  fishy  or  mouldy  on  heattng .  • 
were  collected  from  the  reeerToir. 


The 
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nrCHBUBG. 

Microscopical  Examination  of  Water  from  Scott  Beservoir,  Filchburg, 

[Nomber  of  organisms  per  cable  centimeter.] 


1897. 


February. 


Hey. 


August. 


November. 


Day  of  examination,  . 

Number  of  sample, . 

PLANTS. 
Dlatoznaceao,    . 

Asterionella,     . 
Meloslra,    .... 
8\'nedra,    .... 
Tabellaria, 

Algm 

Conferva,  .... 

ANIKALS. 
Rhizopoda,  Aetinophrya, 

InftiBorla 

Dlnobryon, 
Peridtninm,       .       . 
Synara,      .... 

Vermes,      .... 

JfttceUaruout,  2^gioBa, 

TOTAI.,    .... 


20 
18589 


20 
10288 


27 
20280 


10 
21209 


0 

0 
0 
0 
0 

0 
0 


46S 

0 

810 

62 

88 

I 

1 


90t 

800 

10 

4 

28 

I 

0 


606 

60 

0 

132 

408 

152 
100 


72 

7,595 

18 

7,662 

60 

8 

2 

0 

0 

80 

0 


to 

10 
2 
0 


80 


40 


to 


160 


8,001 


1,012 


793 


Chemical  Examination  of  Water  from  Meeting-house  Pond,  Westminster. 

[ParU  per  100,000.] 


Rbsidcb  on  ; 

• 

a 

ArPEARAirOB. 

EVAPOIA- 

Ammoxia. 

NlTBOOCW 

1 

s 

TIOV. 

Aa 

1 

• 

e 

Albuminoid. 

1 

§ 

6 

s 

i 

a 

e 
«» 

a 

1 

^ 

6 

S 

Loss  on 
Ignltlo 

1 

1 

1 

m 

5 

Sus- 
pended. 

4 

a 

i 

1 

a 

1 

i 

s 

1S»7. 

18688 

Fab.  17 

SllRht. 

Slight. 

.07 

2.90 

1.86 

.0030 

.0264 

.0168  .0106 

.27 

.0050.0000 

.26 

1.1 

18816 

Ifar.  18 

SiiKbt. 

Conn. 

.07 

2.86 

1.00 

.0018 

.0132 

.0124' .0008 

.19 

.0030,. 0000 

.26 

0.6 

19283  1 

May  18 

,  V  sliKbt. 

Slight. 

.12 

2.10 

0.70 

.0022 

.0168 

.0128.0030 

.18 

.0000 

.0000 

.28 

0.6 

20287  < 

'  Ang.  26 

V.sliybt. 

V.  slight. 

.09 

2.60 

1.10 

.0010 

.0194 

.01641.0030 

.17 

.0030 

.0000 

.31 

0.9 

21298 

Not.  18 

V.  slight. 

v.  slight. 

.12 

2.40 

0.90 

.0008 

.0146 

.0136.0010 

,20 

.0020 

.0000, 

.24 

1.4 

A 

verag 

esby 

Years, 

^ 

1893 

» 

» 

.07 

2.37 

0.88 

.0009 

.0137 

.0113 

.0024 

.17 

.0023 

.0000 

.23 

0.6 

. 

1894 

- 

. 

.07 

2.38 

0.86 

.0011 

.0149 

.0125 

.0024 

.18 

.0026 

.0000 

.22 

0.6 

. 

1S96 

• 

« 

.10 

2.61 

0.92 

.0012 

.0144 

.0130 

.0014 

.20 

.0027 

.0000 

.33 

0.8 

. 

1896 

- 

« 

.12 

2.49 

1.00 

.0013 

.0164 

.0136 

.0018 

.19 

.0040 

.0000 

.26 

0.6 

- 

1897 

- 

- 

.09 

2.45 

1.01  1 

.0019 

.0179 

.0142 

.0037 

.20 

.0026u0000 

.26 

0.9 

NoTS  toanalysee  of  1897:  Odor  of  the  first  sample,  distinctly  vegetable,  becoming  distinctly  fishy 
on  heating;  of  the  second,  distinctly  fishy;  of  the  third  and  fonrth,  dlstinctlv  vegetable;  of  the  last, 
ZKme,  b«eomlng  faintly  vegetable  on  heating.^— The  samplea  were  collected  from  the  pond,  at  the 


Microscopical  Examination, 

An  inef  gnifieant  nnmber  of  organisms  was  found  in  each  of  theae  aamples  except  the  first,  in  which 
4,902  IHnobfyon  were  fOand. 
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FOXBOROUGH. 

Water  Supply  op  Foxborough  Water  Supply  District, 

FoXBOROUGH. 

Ckemical  Examination  of  Water  from  the  Tubular  Wella  of  the  Foxborough  Water 

Supply  District. 

[P«rU  per  100,000.] 


1 

1 

55 

Date  of 

Colle 

19810 

isrr. 

July  10 

APFEARAMOB. 


I 


None. 


None. 


.00 


I 

it 

II 


8.00 


Ammokxa. 


I 

0 

a 


4 


.0000 


.0000 


.80 


KiTBOOBir 
▲8 


& 

9, 


i 


» 


.0470 


.0000 


s 


.00 


1.0 


Odor,  Dooe. The  Mmple  was  eollected  from  a  faucet  at  the  pumping  ataUon,  while  pmnptBg. 

Water  Supply  op  Framimgham.  — Framingham  Water  C!ompakt. 

Chemical  Examination  of  Water  from  the  Filter-gallery  of  the  Framingham  Water 

Company 

[Parts  per  100,000.] 


18402 
10101 
20025 
81060 


I 


isrr. 

Feb.  16 
May   10 

Aug.    0 
Nov.    8 


Appsasahob. 


s 


None. 
None. 
None. 
V.  alight. 


V.  slight. 
None. 
None. 
V.  slight. 


.08 
.00 
.08 
.00 


4 


7.20 
0.20 
7.10 
7.(0 


AMMOiriA. 


I 


.0026 
.0020 
.0004 
.0084 


.0104 
.0064 
.0062 
.0004 


1.01 
0.08 
0.00 
1.02 


KiTBOOBV 

AS 


i 


.0880 
.0260 
.0100 
.0860 


.0001 
.0000 

.0001 
.0008 


1 


J 


I 


.06 
.06 
.07 
.06 


8.1 
8.1 

8.0  '.iOI 
4.0  I.OUi 


Averages  by  Years, 


1888 

1880 
1800 
1801 
1898 
1894 
1895 
1898 
1897 


.10 

6.81 

.0027 

.0081 

0.44 

.0308 

.0004 

- 

.00 

6.18 

.0031 

.0060 

0.66 

.0866 

.0002 

- 

.00 

7.09 

.0020 

.0080 

0.66 

.0681 

.0001 

- 

.00 

6.25 

.0023 

.0086 

0.68 

.0707 

.0001 

- 

.04 

6.07 

.0026 

.0088 

0.62 

.0460 

.0001 

.11 

.03 

6.76 

.0025 

.0048 

0.79 

.0616 

.0001 

.08 

.04 

7.32 

.0020 

.0049 

0.92 

.0230 

.0000 

.07 

.04 

7.87 

.0082 

.0040 

0.91 

.0817 

.0002 

.04 

.04 

7.00 

.0021 

1 

.0076 

1.00 

.0246 

.0001 

.06 

8.0 
2.8 
2.0 
2.8 
8.0 
8.S 
8.3 


Nora  to  analysee  of  1897 :  Odor,  none. The  samplee  were  coUeeted  from  the  fllier-faUery, 
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FRAMINGHAM. 

Chemical  Examination  of  WaUr  from  a  Faucet  in  South  Framiugham,  supplied 
from  (he  Works  of  the  Framingham  Water  Company. 

[Parte  per  100,000.] 


s 
o 


o 
S 


« 


18498 
]91»2 
20026 

21061 


1897. 

Feb.  16 
May  10 
Aug.   0 

Not.    8 


APPEARAKCB. 


-r 


None. 

Distinct. 

DUtioM. 

Decided. 


None. 

SliKht. 

Coos., 

meiy. 
V.sliKbt. 


0.02 
0.6& 
1.20 

0.80 


Ammokia. 


9 

a 


o 

6 


NiTROOEir 
A8 


y* 


i 


6.80 
6.00 
6.70 

7.00 


.0002 
.0076 
.0110 

.0016 


.0036 
.0036 
.0046 

.0076 


0.06 
0.96 
1.47 

1.10 


.0820 
.0180 
.0000 

.0080 


.0000 
.0000 
.0000 

.0005 


.08 

8.1 

.05 

3.0 

.08 

2.9 

.04 

4.2 

.0100 
.1400 
.2200 

.0380 


Averages  by  Years, 


. 

1893 

^ 

^ 

0.08 

6.96 

.0036 

.0088 

0.58 

.0297 

.0001 

.00 

2.7 

.0272 

s 

1894 

_ 

• 

0.08 

6.48 

.0008 

.0082 

0.78 

.0268 

.0U08 

.06 

2.9 

.0322 

. 

1H95 

• 

• 

0.25 

6.96 

.0008 

.0083 

0.90 

.0050 

.0000 

.06 

8.0 

.0602 

» 

1894 

• 

.. 

0.24 

7.62 

.0010 

.0089 

0.90 

.0240 

.0002 

.04 

8.2 

.0830 

- 

1897 

- 

- 

0.56 

6.60 

.0051 

.0048 

1.12 

.0132 

.0001 

.05 

3.3 

.1020 

NoTB  to  analyse*  of  1897 :  Odor  of  the  last  earn  pie,  faintly  earthy;  of  the  others,  none. 

CTieniical  Examination  of  Water  from  the  Underdrain  benecUh  tlie  Sewers  at 

Framingham. 

fParts  per  10'*,000.1 


§ 


o 


I 


18812 
lSi84 

18764 
19040 


iMao 

19T08 
90QT8 
30407 
90778 
21100 
21677 


1S07. 

Jan.  90 
Feb.  10 

Mar.  10 

April  14 

May  12 

Jane  9 
July  14 
Aug.  11 
Sept.  15 
Oct.  18 
Noy.  10 
Dee.  15 


APPSABANCB. 


a 


None. 
None. 

V  alight. 

V.BllKht, 

milky. 
None. 
None. 
Slight. 
Slight. 
None. 
None. 
V.  slight. 
Decided. 


V.  Blight. 
Slight, 

sandy. 
Conn. 
Slight 

V.  slight, 
v.  slight. 
Slight. 
Slight. 
V.  slight. 
V.  slight. 
V.  slight. 

OODS. 


I 


.02 
.45 

.70 
.06 

.00 
.05 
.88 
.13 
.01 
.00 
.08 
.11 


c 
o 

s  < 

5  > 


I 


18.40 
12.60 

9.80 
18.60 

19.50 
16.20 
18.80 
20.20 
17.90 
17.80 
19.80 
17.50 


Ammovia. 


o 
a 

a 


NrntooBii 

AS 


.0008 

.0044 

1.98 

.4250 

.0000 

.04 

.0048 

.0122 

1.54 

.2500 

.0000 

.80 

.0040 

.0168 

1.02 

.1900 

.0001 

.63 

.0844 

.0082 

2.10 

.4000 

.0020 

.07 

.0640 

.0108 

2.14 

.8750 

.0025 

.08 

.0038 

.0058 

1.60 

.3100 

.0000 

.08 

.0168 

.0122 

1.85 

.1875 

.0035 

.37 

.0408 

.0146 

2.00 

.4000 

.0048 

.11 

.0006 

.0020 

1.90 

.3500 

.0001 

.04 

.0006 

.0092 

1.72 

.1500 

.0000 

.10 

.0376 

.0092 

1.95 

.4650 

.0022 

.07 

.0540 

.0205 

1.70 

.8600 

.0001 

.17 

s 

c 

1 


6.0 
4.7 

8.1 
7.3 

7.7 
6.4 
5.1 
8.4 
5.6 
7.3 
9.7 
9.1 


s 
8 


.0020 
.0100 

.0050 
.0830 

.0120 
.0030 
.0250 
.0240 
.0020 
.0000 
.0080 
.0350 


Averages  by  Years, 


_ 

1890 

^ 

^ 

.01 

19.71 

.0823 

.0073 

3.51 

.5336 

.0026 

^ 

84 

^ 

. 

1891 

• 

• 

.01 

20.44 

.1029 

.0045 

3.51 

.5333 

.0019 

• 

8.0 

.. 

. 

1892 

. 

• 

.01 

19.82 

.0805 

.0042 

3.99 

.6667 

.0018 

. 

8.0 

.. 

^ 

1893 

.. 

. 

.02 

20.75 

.0829 

.0039 

3.84 

.6282 

.0014 

.06 

7.4 

. 

. 

1894 

• 

• 

.00 

22.24 

.0620 

.0083 

3.61 

.5815 

.0028 

.08 

7.1 

• 

• 

1805 

. 

. 

.08 

20.92 

.0502 

.0086 

2.29 

.4095 

.0023 

.09 

7.7 

.0866 

. 

18S)6 

. 

• 

.00 

19.99 

.0462 

.0200 

2.07 

.3576 

.0048 

.17 

7.2 

.0419 

- 

1897 

- 

- 

.16 

16.72 

.0218 

.0101 

1.75 

.8169 

.0012 

.17 

6.7 

.0132 

Note  to  analyses  of  1897 :  Odor,  freqaently  mouldy  or  musty,  ooeastonally  unpleasant,  often  none. 
-  Tb«  samples  were  collected  from  the  underdrain,  at  its  outlet. 
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FBAXKLEN*. 

Water  Supply  op  Franklin.  —  Franklin  Water  Compant. 

Chemical  Examinalion  of  Water  from  the  Wells  of  the  Franklin  Water  Company 

[Part*  per  100,000.] 


187»6 
19AA5 
206^ 
21617 


Av. 


1 


e 

« 
A 


1897. 

Mnr.  8 
June  21 
Sept.  27 
Dec.  is; 


Afpsakamcb. 


c 
B 


Slight. 
None. 
V.iliffbt. 
V.  slight. 


Blight. 
None, 
y.  slight. 
y.tUght. 


5 

o 


.53 
.40 
.42 
.68 


.51 


E  > 


8.35 
0.20 
0.20 
5.06 


5.42 


Ammonia. 


.0004 
.0000 
.0006 
.0028 


.0000 


o 


a 


.0146 
.0008 
.0138 
.U182 


.0141 


I 


.82 
.50 
.68 
.60 


.53 


NiTBOOEy 
A8 


ft) 


.0180 
.0800 
.0000 


.0000 
.0000 
.0000 


.0880    .0002 


.0465 


.0000 


i 


M 

o 


.48 
.42 
.43 
.56 


l.S 
2.2 
2.3 

S.6 


.47  !    2.1 


.0090 


Odor,  fnintly  vegetfthle,  becoming  snmewhftt  stronger  on  heating. The  eamplea  were  eoUeeted 

frona  a  fauct-t  in  the  pamptng  station,  while  puofiping. 

* 

Water  Supply  of  Gardner.  —  Gardner  Water  Company. 

The  organism  Uroglena  appeared  in  the  water  in  the  distribiitii'jEr 
reservoir  of  the  Gardner  Water  Company  in  the  early  spring  of 
1897,  imparting  to  it  a  disagreeable  taste  and  odor. 

Chemical  Examinalion  of  Water  from  Crystal  Lake^  Gardner, 

[Parts  per  100,000.] 


i 

a 

a 


18442 

18778 
18780 
19201 
20107 
21241 


e 
o 

Z 
Si 
o 

5 


18»7. 

Feb.  8 
Mar.  16 
Mar.  16 
May  10, 
Aag.  16 
Nov.  15  I 


▲ppiaravob. 


& 

€ 

2 

e 


o 
« 

a 


V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 
V.  slight. 


V.slisht. 
V.sltaht 
V.  slight. 
Slight. 
V.  slight. 
V.  slight. 


u 
O 

O 


.07 
.18 
.35 
.07 
.12 
.00 


Ke^IDCB  ON  i 
EVAPORA-     ' 
TIOM. 


S 

o 


8.00 
3.60 
3.25 
8.10 
3.70 
8.40 


c 
o 

e - 


0.90 
1.10 
1.00 
0.86 
1.26 
1.15 


Ammohxa. 


Albominoid. 

• 

1 

• 

■ 

•S 

T3 

i 

1 

% 

1  B 

00 

.000A|. 0148  .0130 

,1.0012  .0I««' .0148 

.0000|.0114'.0104 

.001 8;.  021 6!  .0140 

.0162 

.0168 


.0008.0210 
.0014:.0172 


.0018  .38 
.0012  .44 
.0010  .40 
.0076  .34 
.0048  .36 
.0004,  .42 


NiraoGBV 

1 

▲s 

E 

a 

§ 

1 

s 

s 

s 

I 

K 

S 
% 

\ 

K 

R 

O        = 

.0100 
.0080 


.0000  .10 

.0000  .30 

.0120.0000  .14 

|.0180|.0001,.16 

1.0060.0000  .27 

.00501.0000  .19 

1 


1.1 
0.8 
0.1 
l.l 
1.0 
1.1 


Averages  by  Years, 


1893 

^ 

.O.'i 

2.65 

0.82 

.0012 

.0126 

.0106  .0021 

.27 

1894 

. 

• 

.04 

2.76 

0.98 

.0009 

.0111 

.0094  .0017 

.3! 

1895      , 

— 

.05 

2.76 

0.97 

.0008 

.0192 

.0170.0022 

.34 

1Htt6     !, 

. 

.06 

3.07 

0.94 

.0020  .0166 

.0120.0036 

.83 

1897* 

1 

" 

.12 

3.31 

1.04 

.0010 

1 

.0176 

.0146  .0031 

|.» 

.0021  LoOOol  .19 
.0023.00001  .\% 
.0020,  .00001  .17 
.0050.0000<  .18 
.0096  .0000  .19 


0.1 

1.0 

1.1 
1.1 

1.0 


*  Where  more  than  one  sample  was  collected  In  a  month,  the  mean  analysis  for  that  mooth  ha* 
been  vised  In  making  the  average. 

KoTg  to  analyses  of  1897:  Odor  of  the  last  two  samples,  faintly  earthy:  of  the  other»>,  dlstiiKtiJ 

▼egetable,  and  sometimes  fishy  and  oily. No.  18778  was  collected  from  the  lake;  the  othcrv.  irtm 

faaoeta  in  the  town. 
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GARDNER. 

I 

Microscopical  Examination  of  Water  from  Crystal  Lake,  Gardner, 

[Namber  of  organismt  per  cnble  eeottmeter.] 


1897. 


Fel». 


Mar. 


Mar. 


May. 


Aug. 


Not. 


Pay  of  eaamioatiun, 
Namber  of  sample,  • 

PLANTS. 
Diatomaceao,     . 

AsierioDelia, 
CycJolaIJa,  . 
Bynedra, 

Aifir»i     .... 

Protooocens, 

ANIMALS. 

Inftisoria,     . 

Dinohryoo, . 
Peridioinm, 

Vermes 


0 

18442 


10 
18778 


17 
18780 


11 
lOSOl 


17 
20107 


10 
21241 


66 

0 

66 

0 


t 

2 


0 
1 
0 


0 
0 


0 
0 
1 


0 
0 


676 

16 

864^ 

4 

24 

1 

288 

11 

0 

354 

0 

848 

11 

0 

11 

0 


11 
11 


166 

612 

504 

581 

1 

188 
0 

012 
0 

504 
0 

402 
88 

0 
0 

0 

0 

0 

t 

2 

0 
0 


JiUcetianeoutt  ZoSglosa, .... 

0 

0 

0 

85 

15 

8 

TOTAI., 

240 

613 

605 

1,244 

388 

25 

Chemical  Examination  of  Water  from  the  Distributing  Reservoir  of  the  Gardner 

Water  Company. 

[Parte  per  100.000.] 


• 

e 
o 

APPBAEAirCK. 

Bksidur  on 

EVAPOKA- 

Ammomll. 

NiTROOBN 

i 

1 

TION. 

AS 

B 

a 

S 

8 

1 

M 

o 

• 

c 

Albamtnoid. 

1 

B 

a 

6 
1 

Tarbldlty. 

• 
a 

§ 

00 

i 

• 

Loss  on 
Ignltio 

i 

1 

1 
1 

i 

CD 

• 

c 

§ 

• 

1 

• 

i 

1 

e 
& 

t9»7. 

18779 

Mar.  15 

1 

Distinct. 

Slight. 

.07 

3.40 

1.00 

.0006 

.0234 

.0200 

.0084 

.40 

.0080 

.0000 

.21 

0.8 

Odor,  distioctly  fl«by  and  oily.  —The  sample  was  collected  from  the  reservoir. 


Microscopical  Examination, 

JnfnBorU,  lyinobrifont  924;  Uroglena,Sb,    Total,  050. 
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QBORGKTOWIf. 

Georgetown. 
Tbe  advice  of  the  State  Board  of  Health  to  the  town  of  George- 
town, relative  to  a  proposed  water  supply  for  that  town,  may  be 
found  on  pages  12  and  13  of  this  Tolume.  During  tbe  investigation 
analyses  were  made  of  samples  of  water  from  several  availaMe 
sources,  and  the  examinations  of  the  water  of  one  of  the  source*, 
Bald  Pate  Pond,  in  Boxford,  were  cootinued  throughout  the  year. 
Tbe  results  of  these  examinations  are  given  in  tbe  following  tables :  — 

Chemical  Bxaminalion  of  Water  from  Bald  PaU  Pond,  Boxfard. 

[Fan*  par  100.000.] 


I 

Ar,^ 

""vE"' 

A»o..^ 

] 

«^- 

1 

1 

1 

1 

I 

r 

i 

1 

1 

1  1 

1  1 

1 

1  1 

it 

inao 

ISMM 

suit 

»1«S 

j"/  10 

V.*1l(bt. 

v.iiiibt. 
V-dlghi. 

\           .. 

.so 

[so 
!so 

3.W 

a. to 

AM 

s.m 

a',a6 

'.10 

1 

oiii!oi« 
mri.ost: 

.ODe 

■i 

ss 

.WIS 

.41 

1 

M 
.« 

:oojt 

3 

COM 

.OOM 

.OMI 

!4a    i!« 

.M      1.1 

.»    1* 

.U     1.4 

;«  U 

.M     Lt 

Hi- 

in 

.« 

,.., 

"~ 

•"•■•'» 

oom' " 

.^ 

oooo 







_ 



•  WbanBumihiDODg 

wmpU  WH  oolleMed  In  a  uioDlb,  Ihe  OMO  *Mlril*  foe  Uuu 

■Hid  Id  mmklDf  ihs  ivsnga 

Odor  of  (To.  11311,  HDD 

•,  bMomIng  dlittnctly  n«*ub1<  on  twaUDai  ■>>  Ho-  ^int. 

falnUr  mulr  on  bMtlDg;  • 

Uia  MlMn,  dlsaniilly  n(*uble. Tba  uraplia  wara  eo 

poiHlorltaoaUet. 

Mieroseopicdl  Examination  of  Water  from  Bald  PaU  Pond,  Boxford. 

[tfunbac  of  oriaalam.  par  anblo  caIiUn>«er.) 


i«»r. 



UK- 

j™. 

Joly. 

JQU- 

A., 

Sapt. 

on.U«. 

t>K. 

U 

10 

10 

10 

0 

U 

<.!   .. 

a 

IlDiDbarDfHniple 

1900 

IttMH 

lOTK 

l«.W 

N016 

SUM 

nou 

luu 

sm 

PLANTS. 

Dlatomacen 

Aalarlonella 

C'yclole 

Pn«l1<ri> 

?^"b:?,~rt..:    :::::: 

iir 

lOQ 

« 

HI 

in 

so 

TO 

IN 

n 

to 

» 
10 

1 

M 

fn 

MO 

H 
I 
H 

m 
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GBOBGETOWN. 

Micnaeopicat  ExamxiuUUm  of  Water  from  Bald  Pate  Pond,  Boxford — Concluded. 

[MuDbfr  of  <irc*Dtaaii  p*t  euMe  m 


■SBT. 

Mv 

.™ 

JBIJ. 

JbW. 

Am. 

Sfpl. 

OCL 

KOT. 

»«. 

PLANT8-Con. 

CyftDopbyoen 

e 

1 

H 

n 

n 

0 

4 

t 

0 

a;:.'^".;-«i..:   :   :   :   :   : 

I 

J 

10 

10 

10 
10 

! 

0 

0 

! 

Aifrte 

, 

M 

K 

4 

B 

B 

Btoan>nnU, 

„ 

0 

u 

0 

ANIHALe. 

g 

B 

1 

• 

1 

1 

t 

a 

■ 

InfoBorlo, 

IS 

1 

t 

4 

1 

1 

n 

t 

B 

flSCi^.:   :   :    :   ;   ; 

M 

t 

0 

t 

4 

0 

4 

I 

s 

Varm*a.Anam 

D 

0 

0 

1 

0 

0 

C 

a 

g 

D 

0 

0 

« 

« 

11 

pr. 

pr. 

0 

■ 

w 

H 

0 

1 

5 

t 

B 

1 

Total, 

IBS 

1.(01 

tM 

m 

lU 

IS 

_^ 

on 

1.1 

Chemjco^  JExomtnaMon  of  Water  from  Boek  POtid,  Qeorgetoum. 

[PuU  pai  100,000.] 


nsts 

IWIt 

is*r. 

U.714 

Jol,  W 

V..llfhl. 

Bllghl. 

V..ll|hl. 

V..Ugbl. 
V.lllchI 

V.illglit. 
V.rtljht. 

1.10 

0.7O 

4.K> 
4.W 

S.M 
3.S0 

.ooss 

:I 

.ooia 

.OKI 

:2 

.OIU 
.0M3 
.02W 
.OHO 

I 

.10 
.M 

.0010 

.0000 
.oow 
.0000 

.0000 
.0000 

.0000 
.0000 

1.01 

1.01 
0.W 

1.1 

1.0 

^ 

t.«4 

1 

■^ 

^ 

- 

^ 

:!!. 

.0000 

0.W 

Odor,  dlnlDctlf  Tsfiubli.. 
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OEORGETOWX. 

Microscopical  Examination  of  Water  from  Rock  Pond,  Georgetown, 

[N'anaber  of  orgaolrau  p«r  ooble  oenttmeter.] 


18*7. 

May. 

June. 

July. 

Aofott 

Day  of  •XAmioatlon, 

Number  of  MUD  pie, 

16 
19248 

19 
19505 

19 
19814 

9 

toou 

PLANTS. 

Diatomaoeao, 

AsterloDella, 

18 
0 

0 
0 

0 

18 
0 

5 
1 

10 

78 
74 

25 

24 

t 

48 

U 

Oyanophyoeao, 

Mierocystls 

AlmB. 

8 

4 

M 

^**B^*i        •••••••••• 

ANIMALS. 
BhlBopoda,  Aetioophrye, 

Infusoria.  .•......• 

0 

0 
0 

0 
0 

0 

80 
00 

1 
0 

0 

54 

62 

0 
pr. 

t 

1 

DloobryoD, 

T 

V6nn©ii.      r      .      t       .....       . 

t 

CruBtaoda 

a 

ir<ec«lto»eoM,  Zodgltea, 

0 

80 

SO 

IS 

Total, 

18 

109 

189 

14S 

Chemical  Examination  of  Water  from  Pentucket  Pond,  Qeorgeiown. 

[Parta  p^r  100,000  ] 


• 

e 

I 

1 

Appbabahci. 

Kksidub  ok 

EVAPOBA- 

Tioir. 

1 

1 
Ammoxia. 

1 
1 

• 

B 

"c  ! 
o 

.39 

NITBOOKH 

Aa 

timed. 

Turbidity. 

B 

B 

C    1 

5  ■ 

Loss  on 
Ignition. 

• 

.0028 

Albuminoid.      , 

1 

m   1 

C 

5    i 
!    I 

I   1 

1 

H 

• 

I 

1 

i 

Sus- 
pended. 

19249 

18»7. 

May  14 

V.  alight. 

V.  alight 

.00 

4.00 

1.46 

.0220 

.0206 

.0018 

< 

.0030.0000 

j 

19600  1  June  18  ! 

y.eligbu 

Slight. 

.98 

4.66 

2.20 

.0020 

.0260 

.0222 

.0028 

.22  ■ 

.0020  .0000  .M    14 

19813 

July  10 

V.  alight. 

v.  alight. 

.98 

4.40 

1.96 

1.0082 

.0310 

.0286  .ooao' 

.26 

.0080 .0000, .« ;  M 

20018 

Auff.   0 

V.  alight 

V.  elight. 

|.60 

1 

1        ! 
'.79  1 

1        1 

4.00 

2.16 

1 

.0012 
.0023 

.0848  .0282  .0016 

1 

.026ol  .0^7  .0023' 

'.SO  ' 

.29  \ 

.0000  .0000  .71    !•• 

1 

Av... 

4.41 

1 

1.94  ' 

1 

.0020  .0000  .7t    KT 

,1 

1 

1 

'     ; 



Odor,  diatiootly  vegetable.  -^  The  aamplea  were  oolleoted  from  the  pond,  about  600  feet  abort  tta 
outlet. 
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GEORGETOWN. 

Microscopical  Examination  of  Water  from  Pentuckei  Pond,  Oeorgelown, 

[Xamber  of  orguilsiDi  per  cubic  centimeter.] 


18»7. 


May. 


Jane. 


Day  of  ezaminatioD, 
Number  of  aample, 

PLANTS. 
Diatom acees,    . 

Aeterlooella,     . 
OyanophyoeeB, 
Alflr»> 

ANIMALS. 
Inftisorla,  .... 

DlDobryon, 
Vermes,  Anorea, 
Crastacea, .... 
Mis^Uaneout,  ZoSglosa,        . 

Total,   .... 


15 
10249 


19 
19600 


July. 


19 
19813 


Anga»t. 


9 
20018 


68 

67 


5 

0 

0 
0 


192 
192 

6 

18 


28 

0 

10 


7 

0 


pr. 


81 


1 

0 
0 
0 


4 

8 


pr. 


20 


242 


15 
18 

1 

0 


10 


142 


Chemical  Examination  of  Water  frwn  Parker  River  in  Oeorgetawn. 

[Parte  per  100,000.] 


S 

cs 


e 
§ 

Km 
O 

5 

i 


I9S61 
19601 


1M7. 

May  14 

JnnelS 
Aug.  6 


Appsabancb. 


1 


e 


5 


V.  slight, 
y .  slight. 
None. 


Slight. 
SUght. 
v.  alight. 


1.50 
1.85 
1.04 


1.80 


Residue  on 

EVAPOBA- 
TIO». 


I 


g 

fa 


J 


5.55 
5.45 
0.15 


5.72 


2.05 
2.60 
2.50 


2.58 


Ammokia. 


Albuminoid. 

^e 

• 

i 

i 

1 

.s 

1  c 

h 

H 

Q 

cc 

.0016 
.0012 
.0006 


.0011 


.0870 
.0806 
.0270 


.0815 


.0290 
.0290 
.0254 


.0278 


.0080 
.0016 
.0016 

.0087 


NriROOKK 

AS 

i 

• 

• 

1 

1 

1 

5 

^ 

s 

J3 

mm 

ss 

O 

7H 

5«5 

.29 

.0000 

.0000 

.24 

.0020 

.0000 

.87 

.0000 

.0000 

.80 

.0007 

.0000 

B 

9 
« 

e 
o 


o 


8 


1.26 
1.26 
1.04 


1.19 


1.0 
1.4 
2.1 

1.8 


Odor,  disttDctly  vegetable. —- The  eamplee  were  collected  from  the  river,  at  the  road  oroaalog  Just 
AtMfe  Rock  Pood. 
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OL.017CE8TEB. 

Water  Supply  or  Gloucester. 

The  advice  of  the  State  Board  of  Health  to  the  board  of  health 
of  Gloucester,  relative  to  the  quality  of  water  supplied  to  the  city 
from  the  public  water  works,  may  be  found  on  pages  13  to  15  of 
this  volume. 

Chemical  Examination  of  Water  from  Dike*8  Brook  Storage  Reservoir^  Ohuoeder, 

[ParU  p«r  100,000.] 


I 

a 


o 


o 


18387 
18823 
19301 
1»778 
20477 
2U01 


At. 


1897. 

Jan.  20 
yar.  22 
May  24 
Joly  13 
Sept.  14 
Noy.    0 


ArPEABAHCB. 


v.  alight. 
V.sHgbt. 
V  allicht. 
V.alighl. 
v.  •light. 
V.  alight. 


a 
1 


6 


V.  alight. 
V.iltght. 
V.  slight. 
V.iHfrht. 
V.  slight. 
SUght. 


.60 
.40 
.3ft 
.87 
.68 
.48 


.46 


KKSIDCa  ov 
EVAPOIA- 

Tioa. 


^ 


Q 

o 
•s 

!1 


J 


6.65 
8.70 
8.76 

8.go 

8.06 
4.00 


4.16 


2.66 
1.80 
1.06 
1.80 
1.70 
1.66 


1.67 


AmcoNia. 


Albuminoid. 

i         -6 

• 

► 

« 

i 

1 

1 

-1 

O  fit 

h 

H 

s 

cc 

.0222  .0004  1.00  .0180  .0000  .61 


.0160  .0036  .0.98  1.0060  .0000 


.0064.0226 
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.0020.0164 
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!oOOO  ions;  .OI641 .0024i  0.94 

.0010  .02861.020$  .0028  0.08 


0.^ 


.01881.0026^  O.Sft'.OOOO.OnoO  1.84     0.1 
.O184'.0O6O,  0.86-;. 0010  .0000  .46    0.1 


.0017 


.0190 


0169.0030 


0.93' 


.0000.0000 
.0080.0UOI 


.0087 


.0000 


.88 


0.* 
l.T 


.41    OJ 


Odor,  dUtloctly  vrgetabla. The  aamplea  were  collected  from  the  reaenrolr. 


Microscopical  Examination  of  Water  from  Dike*s  Brook  Storage  Reservoir, 

Oloucesier. 

[Nomber  of  organiama  per  coble  centimeter  ] 


1897. 


Jao. 


March. 


May. 


Jaly. 


Sept. 


Day  of  examination,  • 

N  amber  of  tample.   .       .       .       . 

PLANTS. 
Dlatomaoeao,     .      .      .      . 
Bynedra, 

AlffS 

Protoeocmip,       .       .       .       . 

ANIMATE. 
Bhisopoda,  Arcella,    . 

Infusoria, 

Boglena, 

Pendtnium,        .       .       .       . 

Vermes 

Omstaoea.  .      .      .      . 

Mi4C€ltan.eou9t  Zodgla-i,  . 

Total, 


22 
18827 


23 
18828 


26 
19801 


16 
19n8 


55 


16 
90477 


8 
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5 

8 
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8 

6 

9 

8 

88 

0 

It 

2 

8 

84 

0 

4 

0 

1 

0 
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0 

81 

8 

1 
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0 

0 

14 

0 
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0 

0 

8 
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0 

8 
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0 

8 

8 

n 
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W 
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GliOUCESTEB. 

Chemical  ExamincUian  of  Water  from  Wallace  Pond^  Oloucester, 

[ParU  per  100,000.] 
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At. 
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«2 
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V.  slight. 
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a 


1.10 
0.65 
0.6» 
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0.70 
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TIOK. 
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1.40 
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1.70 
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1.87 
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.J»278 
.0256 
.0240 
.028-2 
.0372 


.0282 


.0228 
.0172 
.0204 
.0192 
.0242 
.0-270 


.0088 
.0106 
.0052 
.0048 
.0040 
.0102 


.0218 


.0064 


s 

i 


1.28 
1.27 
1.14 
1.03 
1.12 
1.28 


1.18 


NiTEOGBM 
AS 


s 


.0050 
.0020 
.0030 
.0020 
.0000 
.0020 


.0028 


.0000 
.0000 
.0000 
.0000 
.0000 
.0000 


.0000 


a 


e 
o 


K 

o 


.86 
.58 
.45 
.67 
.53 
.54 


.60 


0.6 
0.6 
0.8 
0.6 
0.8 
0.8 


0.7 


Odor,  generally  faintly  yegetahle,  oeoaslonally  mooldy  or  onpleasaot.    On  heating,  a  faintly  fishy 
odor  was  developed  In  two  of  the  samples. The  samples  were  collected  from  the  pond. 


Microscopical  Examinaiton  oj  Walerfrom  Wallace  Pond,  Oloucesfer. 

[Nnmher  of  organisms  per  enhlo  centimeter  ] 


1807. 


Jan. 


Mar. 


May. 


Sept. 


Not. 


Day  of  McamlnatioD, . 
Ifomber  of  sample,  . 

PLANTS. 
Diatom  acees, 

Aatcrloue'ia,  .  .  . 
OcloiellH,  .  .  .  . 
8>D«-dra,       .        .       .       . 

Ef» 

Conferra,     .       .       .       . 

ANIMALS 

Infusoria.      .      .      .      . 

Moomm 

FerSdlnluro,  .  .  .  . 
Rapbidomooas,    . 

rm^B 

Mfsceiianetnit,  ZoiSglosa,    . 


22 
18828 


28 
18822 


25 
19302 


15 
20476 


12 
21100 


1 

0 

m 

1,200 

0 

0 

124 

24 

0 

0 

0 

252 

1 

0 

104 

920 

5 

1 

98 

68 

0 

1 

76 

56 

0 

204 

70 

18 

0 

0 

0 

10 

0 

204 

40 

0 

0 

0 

28 

0 

0 

0 

1 

2 

22 

2 

72 

44 

0 


6 

0 
0 
0 


60 


120 


265 


517 


10 


1,298 


20 


170 
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GLOUCESTER. 

Chemical  Examination  of  Water  frofm  a  Faucet  in  OUmcester  supplied  firm  the 

Olouceater  Water  Works, 

[Part*  per  100,000.] 


Date  of  Collection. 

Appbabakcb. 

B 

9 

• 

o 
« 

B 

1 

i 

18329 

Jau.  21 

V.allgbt. 

V.illgbc. 

0.8V 

KKHintTK  OM  < 

EVAIMRA- 

AmcoKiA. 

1 
1 

NlTBOOKV 

li 

TIOH. 

1 

• 

c 

aa 

B 

3    1 

n 
iltlon. 

Albuminoid. 

m 
§ 

^ 

V 

IS 

• 

1 

\    3 

• 

1 

• 

I 

1 

Sus- 
pend 

1' 

l.2« 

1 

1 

S  1 

o  .  a 

0.86 

2.50 

.0028 

.0208 

.0201 

.0004 

.0070 

.ocoo 

.«     O.f 

Odor,  dIatiocUy  vegetable. 


The  results  of  an  examination  of  a  source  of  water  supply  used  by 
tbe  fishing  vessels  in  Gloucester  may  be  found  on  page  15  of  this 
volume.  The  results  of  an  analysis  of  a  sample  of  water  collected 
from  this  source  are  given  in  the  following  table :  — 

Chemical  Examination  of  Water  from  a  Reservoir  in  East  Gloucester,  used  for  the 

Supply  of  Fuhing  Vessels, 

[Paru  per  100,000] 


l(KitlDl'£  OM 

▲ppBamAncB. 

Etapoba- 

Ammosia. 

KiTSoosa 

t  . 

I 

TtOlt. 

• 
9 
C 

r 

St 

AS 

i| 

• 

■2 

s 

» 
s 

§ 
1 

i 

o 

• 

1 

Loss  on 
Ignition. 

• 

Albuminoid. 

i 
1 

1 

5 

a 

E 

• 

• 

1 

t 
1 

• 

si 

«   5 

SQ 

Q       1 

H 

O 

f- 

U, 

H 

:i 

X 

u 

X 

SQ 

c  .  s 

isrr. 

10348 

June    1 

1 

Slight. 

Slight. 

.40 

12.05 

2.86 

.0252 

.0276 

.0244 

.0032 

3.23 

.0700 

.0090 

.M    3.4 

Odor,  dletlDCtly  vegetable  and  unpleaaaot.  — Tbe  sample  was  ooileeted  frono  tbe 


olr. 


Water  Supply  of  Grafton.  —  Grafton  Water  Compaitt. 

Chemical  Examination  of  Water  from  the  Fitter-gallery  of  the  Grajton  WaUr 

Company, 

[Pttrta  per  100,000.] 


a 

3 


O 


e 

XI 

=3 
O 


10040 


1897. 

July  28 


Appsakahcb. 


c 
« 

a 
I 


6 


None. 


None. 


c 
o 

S&4 


Ammoxia. 


2^ 

Q 


e 


lIlTHOOUr 
AS 


I 

t 


i 

5 


1-5 

M 

o 


.00 


10.90 


.0004 


.0020 


1.40 


.S800 


.0000 


.09 


Odor,  none. Tbe  sample  was  colleoted  from  a  faucet  in  tbe  pnmpiog  station. 


I 


4.0 
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GBEENFTEIiD. 


Water  Supply  of  Greenfield. 


Chemical  Examination  of  Water  from  Faucets  in  Greenfield  supplied  from,  the 

Oreenfield  Water  Works, 

[Parts  per  100,000.] 


a 

a 


18102 
19454 
20635 


Ar. 


e 
o 

1 

o 

c 


1997. 

Feb.  15 

Jane  14 
Oct.   18 


APPEABAirCB. 


1 

i 

u 

•o 

a 

01 

o 

H 

CO 

u 

None. 

V.sUght 

None. 


None. 

V.ilight. 

None. 


.03 
.09 
.10 


.07 


Kbsiduk  ok 
£vapoba- 

TION. 


o 


§ 


C  61, 


4.45 
4.50 
e.10 


5.02 


0.60 
0.90 
1.05 


0.85 


Ammonia. 

Albuminoid. 

i 

• 

> 

V 

• 

« 

i 

3 

o 

s 

CO 

CO  O 

9  CX 

U4 

H 

Q 

00 

.0008 
.0000 
.0000 


.0003 


.0036  .0036 


.0050 
.0044 


.0013 


.0046 
.0036 


.0039 


.0000 
.0004 
.0008 


NlTROOM 

6 

c 

■c 

o 

e 

.10 

▲8 

• 

i 

s 

• 

8 

1 

.0130 

.0000 

.05 

.0380 

.0000 

.19 

|.18 

.0150 

.0000 
.0000 

.0220 

•2 

a 

D 


M 

o 


s 


.07 
.15 
.15 


.12 


2.0 
2.7 
3.6 

3.0 


Odor  of  the  first  sample,  faintly  vegetable;  of  the  others,  none. The  samples  were  collected  from 

faaeels  In  the  village. 


Water  Supply  of  Groton.  —  Groton  Water  Company. 

Population  in  1895,  2,192.  The  works  are  owned  by  the  Groton 
Water  Company,  and  water  was  introduced  in  November,  1897. 
The  source  of  supply  is  a  covered  masonry  well,  located  about  50 
feet  from  the  south-westerly  shore  of  Baddacook  Pond,  in  Groton. 
The  well  is  30  feet  in  diameter,  16  feet  in  depth  below  the  surface 
of  the  ground  about  the  well  and  10  feet  below  the  ordinary  water 
level  in  Baddacook  Pond.  No  means  has  been  provided  for  draw- 
ing water  for  the  supply  of 'the  town  directly  from  the  pond.  The 
water  is  pumped  from  the  well  to  the  town,  and  to  a  covered  dis- 
tributing reservoir.  The  distributing  reservoir  is  rectangular  in 
form,  172  feet  long,  70  feet  wide  and  13  feet  deep,  and  is  covered 
by  a  wooden  roof  supported  by  masonry  piers.  The  service  pipes 
used  are  of  wrought  iron. 

The  advice  of  the  State  Board  of  Health  to  the  Groton  Water 
Company,  relative  to  the  use  of  water  to  be  taken  from  the  ground 
in  the  vicinity  of  Baddacook  Pond  as  a  source  of  water  supply  for 
the  town,  may  be  found  on  pages  15  to  17  of  this  volume.  Analyses 
of  samples  of  water  collected  from  various  sources  in  the  vicinity  of 
the  pond  and  from  test  wells  sunk  near  the  pond  are  given  in  the  fol- 
lowing tables :  — 
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GROTOX. 

Chemical  Examination  of  Water  from  Springs  and  a  Brook  in  ShaUuck  Meadow, 
about  One-quarter  of  a  Mile  West  of  Baddacook  Pond, 

[Parts  per  100,000  ] 


a 


18705 
J87M 
18707 
18708 


S 


1897. 

Mar.  13 

Mar.  18 
Mar.  18 
Mar.  18 


Appbasakck. 


Residue  ok 

EVAPOEA- 
TIOH. 


s 

a 


o 
o 


I 


5c 


3 


V.allgbt. 


V.sllgbt. 


MS    7.15 


3.05 


Ammowu. 


Albuminoid 

* 

i 

• 

V 

t 

m 

1 

m 

a 

u. 

H 

o 

oo 

B 


lie 


.0008.0214.0198 


.oo:t'  .20 

-      .20 
.85 


NrraoQBir 


I 


•       tt 


S 
5 


S 

3 
■ 
C 

5 


i  . 


.0800 


.20 


.0001  .96 


2.7 
S.& 

2.1 


Odor  of  No.  18705,  dlatloetly  vegetable.    Tbe  odor  Tiros  not  determined  In  tbe  otber  samples. Tkf 

samples  were  collected  as  follows :  No.  18705,  from  tbe  brook ;  Nob.  18760  and  1S707,  from  springs  to  tbt 
soQtberly  part  of  Sbattack  Meadow;  No.  18708,  from  a  small  tributary  of  Sbattuck  Brook,  in  tbe  sootb- 
erly  part  of  tbe  meadow. 


Chemical  Examination  of  Water  from  Tubular  Test  Wells  near  the  Southerly  End 

of  Baddacook  Pond. 

[ParU  per  100,000.] 


a 
S5 


6 

S 


Appeaiavob. 


S 

•e 

s 
H 


e 

o 
S 


18947 
19948 
10068 
19050 
10006 


1S97.  r 

Apr.    2     Sllgbt. 


Apr.  2 
Apr.  15 
Apr.  15 


Sllgbt. 

None. 

None. 


V.  sllgbt. 
V.slfgbt. 
V.  slight. 
None. 


Apr.  16  .  V.  slight.  Slight, 

I      sandy. 


o 


.04 
.04 
.00 
.00 
.03 


I 

«  « 

3  > 

01 


8.20 
3.20 
3.10 
8.10 
8.20 


Ammokia. 

1 

• 

s 

o 

< 

. 

.0002 

.0010 

.0002 

.0008 

.0000 

.0012 

.0004 

.0008 

.0002 

.0004 

I 


.10 
.10 
.17 
.18 
.17 


NiTKOOBM 
AS 


i 


.0030 
.0080 
.0000 
.0000 
.0050 


I 


1 

o 

c| 

• 

i 

1 

e 

O 

•m 

1 

.0000 

.02 

1 
0.9 

.0000 

.02 

0.9 

.0000 

1 

.02 

0.8 

.0000 

.02 

0.8 

.0000  ; 

1 

.02 

1.1 

Odor,  Done.——  Tbe  wells  were  located  at  a  place  called  tbe  "  Sandy  Shore,*'  and  were  from  23  teS 
feet  In  depth. 
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HAT.TFAX. 


Halifax. 


Chemical  Examination  of  Water  from,  Stetson's  Pond,  in  Pembroke,  and  from 

Monponsett  or  Stump  Pond,  in  Halifax, 

[ParU  per  100,000.] 


8 

a 


I 

o 
2 


Aptkasascb. 


4i 

e 


O 


18S19 
18818, 
20298 
30S9T 
1S316 
S029« 


Jaq.SO 
Jan.  20 
Aag.20 
Aiig.20 
Jan.  20 
Aag.26 


None. 

V.illffbt. 

V.tlight. 

V.iUgbt. 

V.tllgbt. 

V.illght. 


V.  alight. 
V.aUgfal. 
V.  alight. 
V.  alight. 
V.aUght. 
V.  alight. 


0.80 
1.20 
1.06 
1.46 
2.40 
2.40 


Residue  on 

EVAPORA- 
TIOK. 


I 


3 

?6. 


3 


Ammoxia. 


Albnmlnold. 


1 


•2 


o 

00 


4.06 
6.25 
8.86 
0.20 


2.10 
2.80 
6.00 
8.80 


.0008 
.0024 
.0000 
.0000 
.0020 
.0004 


.0168 
.0328 
.0224 
.0242 
.0408 
.0202 


.0106 
.0228 
.0860 
.0266 


.0028 
.0014 
.0048 
.0026 


.64 
.63 
.70 
.64 


Nitrogen 

AS 


I 


I 


.0020 
.0030 
.0030 
.0030 


1 

B 

a 
« 
s 
o 
\j 
e 

h 

s 


.0000 

i 

.0000 

I 

.0000 
.0000 


0.87 
1.22 
4.16 
2.06 


3 


0.6 
0.8 
1.6 
0.8 


Odor,  distinctly  vegetable;  of  No.  20207,  alto  grassy. The  samples  were  collected  aa  foUowa: 

No.  16310,  from  Stetson's  Pond,  at  ita  oatlet;  No.  18318,  from  the  apper  baain  of  Monponsett  Pond, 
ab<»ve  the  road  which  oroeaea  between  the  upper  and  middle  basins  of  this  pond;  No.  20298,  at  the 
bridge,  between  the  middle  and  apper  baatna  of  the  pond ;  No.  20297,  at  the  narrowa,  between  the  lower 
or  Stamp  Pond  basin  and  the  middle  basio  of  Monponsett  Pond ;  Noa.  18316  and  20296,  from  Stomp  Pond, 
irMeb  ia  the  lower  basin  of  Monponsett  Pond,  at  iu  oatlet. 


Water  Supply  of  Hatfield. 

Chemical  Examination  of  Water  from  the  Reservoir  of  the  Hatfield  Water  Works, 

[Parte  per  100,000.] 


i 
1 

Aptbabakcb. 

Residue  oh 

EVAPORA- 
TIOK. 

AVMOVIA. 

6 

a 
X, 

o 

.09 

KlTSOOBM 
AS 

t 

a 

D 
« 

a 

s 

O 

• 

•3 

9 

oo 

i 

• 

1 

Lots  on 
Ignition. 

» 

Albuminoid,     j 

• 

• 

e 

i 

1 

3 

as 

• 

1 
1 

• 

si 

00 

• 
IB 

s 

a 

18456 

Feb.    8 

V.aUght. 

Slight. 

.18 

8.90 

0.86 

.0006 

.0090 

.0000 

.0000 

.0120 

.0000 

1 

.21 

1.4 

19089 

Apr.  13 

V.aUght. 

Oona. 

.10 

3.70 

0.60 

.0000 

.0052 

.0044 

.0008 

-.12 

.0030 

.0000  .22 

1. 

1.4 

19479 

Jnne  16 

1 

1 
None. 

V.aUght. 

.22 

3.00 

0.80 

.0002 

.0078 

.0044 

.0084 

.06 

.0050  .OOOO'  .26 

1.4 

S016T 

Ans.21 

None. 

1 

V.aUght. 

.07 

4.10 

0.90 

.0006 

.0046 

.0040 

.0006 

.11 

.0050.0000  .18 

ii 

1.7 

S07TS 

Oct.   11    V.aUght. 

Slight. 

.06 

3.96 

1.20 

.0006 

.0088 

.0044 

.0044 

.10 

.0060 

.0002 

.14 

2.0 

21602 

I>ee.  16 

1  V.aUght. 

Slight. 

.88 
.17 

8.26 

1.10 

.0008 
.0006 

.0082 
.0073 

.0072 
.0066 

.0010 
.0017 

.12 
.10 

.0040 
.0067 

.0000 
.0000 

.80 
.21 

1.3 

At  -- 

8.80 

0.91 

1.6 

Odor  of  1^0.  21692,  faintly  mnsty,  becoming  stronger  on  heating;  of  the  othera,  vegetable.— The 
pl«0  -were  collected  from  the  reaenroir. 
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HATERHTLIi. 


Water  Supply  of  Haverhill. 

Chemical  Examination  of  Water  from  Crystal  Lake^  EaverhiU, 

[Pftrta  per  100,000.] 


a 

a 
P5 


18028 
18860 
19583 
20940 


I 

s 


1897. 

Feb.  24 
Mar.  24 
Juoe  28 
Oct.   25 


Appbaiavob. 

• 

e 

s 

§ 

i 

8 
H 

1 

6 

V.  •light. 

V.  slight. 

.20 

V.  slight. 

V.  slight. 

.20 

Blight. 

Slight. 

.32 

Blight. 

Coos. 

.20 

Kksidcb  on 

EVAPOBA* 
TION. 


^ 


e 
o 
s 

fl 


3.80 
8.00 
2.05 
3.00 


1.10 
0.95 
1.50 
1.60 


AmfoifiA. 


Albamlnokl. 


I 


.coos  .01S.S 
.000^  .0124 


.0012 
.0004 


.0104 
.0252 


I 


it 


.0180 
.0120 
.0160 
.0148 


.0002 
.0004 
.0034 
.0104 


4 
a 


.82 
.80 
.19 
.86 


NrrsooBK     ^ 

A*        a 


P5 


^      8 

o    s 


.0090.0000  .ST 

.0000.0000  .21 

.0030. 0000  .48 

.0080^.0000  .38 


l.« 
0.1 
«.f 

1.1 


Averages  by  Tears. 


1803 

. 

. 

.26 

1.73 

1.12 

.0008 

.0182 

.0150  .0032 

.24 

1894 

• 

• 

.17 

8.05 

1.03 

.0017 

.0220 

.0198.0027 

.27 

1895 

• 

• 

.11 

3.32 

1.22 

.0012 

.0180 

.0159  .0021 

.80 

1896 

• 

. 

.25 

3.00 

1.22 

.0007 

.0219 

.0152  .0067 

.27 

1807 

~ 

~ 

.23 

2.99 

1.26 

.0008 

.0177 

.OUlj.0030 

.29 

.0020'.0000  .87 
.0007.0000  .84 
.00151.0000  .36 
.0060. 0000. 38 
.0022|.0000  .80 


1.0 
1.1 
\.i 
1.1 
1.1 


NoTB  (o  analyses  of  1897 :  Odor,  distinctly  vegetable.  ——The  samples  were  oollecled  from  a  fiucet 
at  the  office  of  the  Haverhill  Water  Works.  For  monthly  record  of  height  of  water  In  this  lake,  tm 
table  on  page  185. 


Microscopical  Examination  of  Water  from  Crystal  Lake^  Haverhill. 

[N amber  of  organisms  per  cable  centimeter.] 


1897. 

Febraary. 

March. 

Jane. 

October. 

Day  of  examination 

Number  of  sample 

25 
18628 

26 
18860 

80 
19588 

20 
tOMO 

PLANTS. 
Diatomaceeo, 

Cyclotella, 

AlorsB.     .......... 

0 
0 

0 

0 
0 

81 
68 

0 
1 

1 

ANIMALS. 
Infasoria, 

Dinobryon,        

56 

62 

14 
14 

1 
0 

t38 

S9I 

Mi%cellan€0U9t  ZoQgloea, 

0 

0 

80 

n 

Total, 

66 

87 

109 

284 

I 


=  i 
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HAVERHILL. 

ChemiccU  Examination  of  Water  from  Kenoza  Lake^  Haverhill, 

[Parta  per  100,000.] 


2 


a 
o 


a 

a 

o 

S 

m 


I83S0 

18624 
1S861 

19183 
10816 
19684 
19902 
20U3 
20634 
20939 
31350 
21665 


1897. 

Jan.  25 
Feb.  24 
Mar.  24 

Apr.  28 
May  25 
June  28 
Jaly  26 
'  Aug.  23 
8ept.  27 
Oct.  25 
Not.  22 
Dee.  27 


Appsabakcb. 


o 


4i 

i 


V.tllgbt. 
V.  slight. 
Distinct, 
milky. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 


V.  slight. 
V.  slight. 
Slight. 

Slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 
Slight. 


i 

6 


.06 
.07 
.15 

.12 
.12 
.11 
.07 
.08 
.08 
.30 
.11 
.17 


Kksidcb  cm 

Etaposa- 

noM. 


I 


4.40 
4.00 
4.65 

8.80 
3.60 
3.80 
8.90 
3.65 
3.45 
8.85 
8.80 
3.70 


a 
o 
s 

§1 


1.05 
1.05 
1.25 

1.05 
1.25 
1.10 
1.10 
1.15 
1.50 
1.50 
1.20 
1.16 


Ammokia. 


Albamlnold. 

• 

1 

• 

1 

i 

1 

s 

si 

h 

H 

5 

00 

.0016 
.0022 
.0008 

.0008 
.0014 
.0018 
.0002 
.0014 
.0006 
.0014 
.0018 
.0010 


.0216.0188 
.01541.0146 


.0028 
.0008 


.0150:. 0148|. 0002 


.01521 
.0152 
.0168 
.01681 
.0102 
.0196 
.0176| 
.0210' 
.02001 


.0184 
.0152 
.0156 
.0144 
.0156 
.0190 
.0162 
.0202 
.0182 


.0018 
.0000! 
.0012 
.0024! 
.0036i 
.0006 
.0014 
.0008 
.00181 


o 
2 
o 


.38 
.41 
.37 

.39 
.38 
.37 
.43 
.40 
.22 
.41 
.41 
.44 


NITHOOKN 
A8 


5 
I 


5 


.0000 
.0000 
.0050 

.0000 
.0030 
.0030 
.0030 
.0030 
.0000 
.0050 
.0030 
.0020 


.0001 
.0000 
.0000 


a 

a 
to 
a 
o 
O 

a 

s> 
S 


.27 
.28 
.24 


.00001  .25 
.0001  .80 


.0000 

.OOOOl 

.0000 

.0000 

.00001 

.00011.28 

.0000  .26 


.32 
.26 
.27 
.25 
.22 


1.8 
2.5 
1.7 

1.7 
1.6 
1.7 
1.7 
1.7 
1.0 
1.8 
2.6 
2.1 


Averages  by  Tears. 


1888 

.01 

3.47 

0.81 

.0003 

.0148 

. 

.84 

1893 

. 

- 

.09 

3.55 

1.12 

.0013|. 0202  .0163 

.0039 

.41 

1894 

. 

. 

.06 

8.40 

0.73 

.0015.0148.0132 

.0016 

.40 

1895 

— 

. 

.09 

8.97 

1.17 

.00051.0177 

.0165 

.0012 

.44 

1896 

— 

. 

.10 

8.86 

1.10 

.0011 

.0162 

.0142 

.0020 

.39 

1897 

— 

- 

.12 

8.83 

1.27 

.0012 

.0178 

.0163 

.0015 

.88 

.0060.0000 
.0010.0000 
.0027  .0000 
.0000.0000 
.002l!.0000 


.28 
.22 
.25 
.24 


.0022  .OOOOl  1.27 


1.6 
1.6 
2.0 
1.6 
1.0 


NoTB  to  analyses  of  1897:  Odor,  generally  distinctly  vegetable;  of  the  last  sample,  also  fishy. 

The  samples  were  collected  from  a  fancet  at  the  pamping  station.  Daring  the  year  1807  a  small  amount 
of  water  was  pumped  from  the  Millvale  Beserroir  on  Bast  Meadow  Brook  into  Kenoza  Lake.  For 
monthly  record  of  height  of  water  in  this  lake,  see  table  on  page  185. 


Microscopical  Examination  of  Water  from  Kenoza  Lake,  Haverhill. 

[Number  of  organisms  per  cubic  centimeter.] 


1807. 

Jan. 

Feb. 

Mar. 

Apr.  May. 

June. 

July. 

Aug. 

Oct 

Oct. 

Nov. 

Dec. 

Day  of  •ZMDtnation, .... 
5'amher  of  sample,   .... 

27 
18839 

26 
18624 

26 

18861 

20 
19133 

26 
19316 

80 
10684 

27 
19002 

24 

20243 

2 
20634 

26 
20030 

29 
21350 

28 
21666 

PLANTS. 
Diatomaceeo.     . 


Asterionella, 
Cyclotella,  . 
Tabellaria,  . 


CyanopliyceeOt  Anabnna, 


Algeo, 


441 

86 

11 

151 

142 

22 

12 

12 

172 

88 

578 

302 

18 

3 

28 

7 

0 

0 

0 

0 

28 

424 

7 

18 

7 

76 

116 

0 

0 

0 

0 

0 

28 

40 

0 

0 

13 

10 

16 

4 

6 

164 

48 

88 

0 

0 

0 

0 

0 

0 

8 

8 

0 

0 

0 

0 

t 

0 

t 

0 

20 

14 

86 

24 

6 

0 

2,806 

2,804 

52 

196 
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HAVEBHILiL.. 

Microscopical  Examination  of  Water  from  Kenoza  Lake^  Haverhill  —  Concluded. 

[Kamber  of  organUoit  per  cable  centimeter.] 


1897. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jaly. 

Aug. 

Oct 

Oct. 

1 
Not.  Dec 

ANIMALS. 

Infusoria, 

1 

0 

0 

18 

16 

10 

12 

1 

M 

M 

.  f 

t 

Dlnobrron 

TrAohelomoiiae,  .... 

0 
0 

0 
0 

0 
0 

18 
0 

16 
0 

10 
0 

8 
0 

0 
0 

18 
13 

0 
S2 

0 
0 

Vermes,  AnureA,  .... 

1 

0 

0 

0 

0 

0 

2 

1 

0 

0 

t 

Orustacea.  Cyelope,   . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pr. 

»,  *'• 

Mi9cellaneou9t  Zobglcea, . 

6 

6 

0 

0 

0 

60 

0 

0 

16 

S 

i 

Total, 

448 

43 

11 

166 

167 

112 

48 

68 

246 

133 

f 
5S»    S,t>17 

I 

a 


10681 
80041 


Chemical  Examination  of  Water  from  Lake  Salton$tall,  Haverhill, 

[ParU  per  100,000.] 


6 

« 


1897. 

18626    Feb.  24 

18863    Mar.  24 


Jane  28 
Oct.    25 


Appbaiahob. 

Kksiduk  on 

£VA1*0  RA- 
TION. 

Amuomia. 

1 

Color. 

• 

1 

• 

§ 

3 

1 

Albaminold. 

• 

1 

^ 

1 

Sus- 
pended. 

Slight. 

V.  slight. 

.08 

e.io 

1.30 

.0082 

.0166 

.0140 

.0010 

Slight, 

milky. 
V.  slight. 

V.  alight. 
V.  alight. 

.08  1 
.10 

8.20 
6.70 

1.05 
1.80 

.0014 
.0012 

.0006 
.0108 

.0084 
.0168 

.0012 
.0028 

V.  slight. 

V.  slight. 

.10 

0.00 

1.00 

|.0012 

.0184 

.0172 

.0012 

NiTBOOKN 
AS 


^     > 


s 


1 

s 

s 
5 

e 


to 
e 

•E 


K    I  c     r 


.76    I  00601 

i        'I 

|.86     .0080. 

'.60  ".0000^. 


.0000 


If     3.0 


OOOO  .16  -  1.4 


OOOO 


[.80     .028O'.00OO 


.ss :  1.8 

.24  j  1.7 


Average  by  Years. 


1808 

- 

- 

1804 

- 

- 

1896 

- 

- 

1808 

- 

- 

1897 

- 

- 

1 

.00 

1 

6.10 

1.48 

.0061 

.0206 

.08 

6.00 

1.08 

.0025 

.0166 

.07 

;  6.06 

1.60 

.0034 

.0180 

.10 

1  6.48 

1.22 

.0020 

.0149 

.08 

;  6.26 

1.31 

.0017 

.0168 

.0178.0027  .60 
.0180.00171.67 


.0168 
.0128 
.0143 


.00221.77 


.0028 


.n 


.0015  .06 


.0080 .0000  .as  S.S 

.0083.0000  .17  ,  8.1 
.0016  .OOOO  .21  ■  1.I 
.0067  .OOOO  .SO  8.3 


.0102  .OOOO  .»   1.4 

I    I 


NoTB  to  analyses  of  1897:  Odor,  vegetable. The  samplea  were  collected  from  the  lak*.    Tvr 

monthly  record  of  height  of  water  la  this  lake,  see  Uble  on  page  185. 
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HAVEBHILL. 

Chemical  Examinalion  of  Water  from  Lake  Peniucket,  BaverhilL 

[Fina  par  100,000.] 


i 

KlMDCl  OH 

EiTArou- 

A-o.^ 

j 

.„■«.. 

i 

1 

1 

1 

1 

i 

il 

1 

1 

1 

i 

I 

s 

ii 

1 

«MX 

V.iHgbt. 

.10 

l.U 

I.M 

■-f-^r" 

.48 

■■""n 

'■" 

Averages  by  Yean. 


Chemical  Exaininalion  of  Water  from  Jokmon'a  Pond  in  Boxford  and  Oroveland. 

[Pmm  p«t  100.000.  J 




1 
1 
J 

i 



-jT— — --— 





- — 

i 

r 

— - 

\ 



Arr..uxcL 

"sr- 

*-<"■"■ 

Ninoa» 

1 

1 

1 

1 

i' 

1 

1 

1 

1 

1 

1 

1 

1S4W 
1M16 

lows 

I9»T. 
Jnlj  IS 

11 

Y.ill(b(. 
Nan*. 

V..lliht. 

«S; 

V.-ifct. 

B 

V     i: 

30  1 
.M 

!l3  1 

.13  1 

lis' 

3^10 
4. SO 

4;oi 

4!u 

l.V,  . 

i.au  . 
lieo 

!oOM 

!oooi 

am 

OTOO 

i 

.0000 

■S 

'.ia 

'.Ml 

!0O3< 
!d030 

OOOQ 

OIKK 
OOOC 

.29 

iIt 

11 

IWT 

... 

4.3g 

l.U 

.0020 

.40 

.004B 

moo'    la 

71 

'Z. 

_ 

.33 

^ 

im 

.10 

lltt 

1  t" 

.0011 

in 

NoTi  (ouudfiM  o(  ISOT;  Odor  Of  Sn.  21M0,  DOoe; 

oa  bntlni;  of  iIm  oibtn,  vsseubla Sum.  1§2TI,  lOM 

In  tte  Lawn,  ind  tha  olbeit  trom  Itae  pond.  Wilor  froi 
Binrhlll  which  wu  formarl]'  eoisptiHd  in  th*  town  of  I 
to  ih(  dty  of  BarertaUl  Jan.  1, 1»1. 


IkIwI  IrODi  lanccU 
iply  tlul  portlDD  at 
idlord  wu  BDoeKd 
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HAVERinLI.. 

Chemical  Examination  of  Water  from  Bast  Meadow  River  al  Us  Entrance  w 
MiUvaU  Beaerwir,  BaverhiU. 

[Piniperi<»,<Mo.] 


j 

Ar«.,^«.. 

-iF^ 

A.-o«x. 

x-™../ 

^ 

1 
1^ 

1 

-3 

1 

1 

; 

1 

1 

i" 

^ 

1 

! 

1 

i 

ll 

ia»T. 

1 

Bll^if. 

tt.«e 

S.T5 

1. 10 

.■»»j..J:.,« 

n.n '  I.I 

101144 

Oct    2fl! 

v:::^; 

0  4? 

&I6 

1  TJ 

oooof.,,  I'.oo^JW 

■ntm 

Dec  M, 

sutrbt. 

U.SJ 

.„...,„..,„ 

-iti!'"':^ 

«.«j.j.. 

^ 

0S9'«"  "«   i  ""■'   '"■''  "■>" 

O.T.I» 



— 

=^ 

— 

_ 

__ 

_ 

- 

_l 

OJor,  TigeUble. The  m 


iL  Tbompuri'i  brtdgt,  Jut  (ban 


Ckemicat  Examination  of  Water  from  Mtltmte  Reservoir  on  East  Sfeatlow  River. 
BaverhiU. 

[PtruparlOD.omj 


'K 

?F 

""■;."■■' 

j: 

^ 

A1l>unilii»ld. 

1 

1 

1 

1 

F 

1 

1 

1 

3 

.1 

1^ 

1 
s 

! 

S;! 

1 

.J 

KM 

?WI 

^ 

J    !'. 

J,. 

■   ';i 

X'n 

WW    S 

■'■"1 

Dooa   0 

W    l-T 

■f'-i 

4.M 

OJijT,  v«|>uble. Tben 


te  eollrcied  froni  Ihe  i 
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HAVERHTLIi. 

Microscopical  Examination  of  Water  from  Millvale  Reservoir  on  East  Meadow 

River^  Haverhill. 

[N'umber  of  organlnni  per  cable  ceotimeter.] 


1807. 


Jan. 


Feb. 


Mar. 


Apr. 


Maj. 


June. 


Jaljr 


Aug. 


Oct 


Oct 


Nov. 


l-rCC» 


Day  of  ezaminaUoo, . 
Namber  of  aample,    .       . 

PLANTS. 
Dlatoxnacese, 

Alfiraa 

ANIMALS. 

Infusoria,     . 

Dlnohryon, .       . 
Perldlnium, 

Vermes,. 

J/i*ctUan€ou9,  Zooglcsa,  . 
Total,. 


27 
18340 


20 
1M28 


80 
18910 


29 
19134 


27 


80 


1931719582 


27 
19904 


24 
20242 


2 
20033 


20 


29 


2094821852 


28 
21007 


0 

1 

26 

28 

75 

59 

24 

13 

74 

81 

88 

2 

0 

0 

0 

0 

8 

0 

0 

8 

0 

0 

8 

0 

12 

51 

894 

129 

20 

0 

6 

27 

4 

0 

0 

11 

49 

390 

125 

1 

0 

0 

20 

0 

9 

0 

0 

2 

0 

4 

18 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

2 

8 

0 
0 


80 


10 


45 


120 


55 


20 


120 


41 


88 


89 


514 


311 


100 


88 


200       00 


8 


83 


Table  showing  the  Heights  of  Water  in  the  Lakes  of  the  Haverhill  Water  Works 

on  the  First  of  Each  Month  in  1897, 


Date. 


Jan.  1, 

Feb.  1, 

March  1, 

April  1, 

May  1, 

Jane  1, 

July  1, 

Aug  1. 

eepl.  1. 

Oct.  1. 

Wor-  1, 

I>ec.  1, 


Crystal 
Lake. 

Hlith  Water, 
8.00  Feet. 


4.07 
4.44 

5.04 
0.92 
7.07 
8.87 
7.71 
0.50 
5.75 
4.07 
4.21 
4.09 


Keiioza 
LhKo. 

Hiith  Water. 
4.00  Keet 


3.07 
3.83 
4.48 
4.83 
5.00 
4.92 
4.92 
4.73 
4.37 
8.92 
3.42 
3.50 


Lake 

Saltoiutall. 

H«Kh  Water, 
7.83  Feet. 


7.07 
8.15 
8.08 
8.00 
8.25 
8.25 
8.21 
7.98 
7.83 
7.07 
7.83 


Lake 
Pen  tucket. 

High  Water, 
8.67  Feet. 


4.08 
4.79 
6.35 
5.75 
0.58 
0.37 
0.08 
5.42 
5.17 
5.00 
5.17 
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HINGHAM. 

Water  Supply  of  Hingham  and  Hull.  —  Hingham  Wateb 

Company. 

The  organism  Uroglena  appeared  in  the  water  of  Accord  Pond  in 
December,  1897,  and  the  ta^te  and  odor  of  the  water  became  very 
disagreeable.  The  water  continued  to  give  serious  trouble  from 
this  cause  in  the  early  part  of  1898. 


Chemical  Examinalion  of  Water  from  Accord  Pond^  Hingham, 

[ParU  per  100,000.] 


18740 
19462 
10453 
10508 
20420 
21474 
21085 
21680 
21687 


o 
o 

=§ 

U 

O 


1897. 

Mar.    0 

Jaoe  11 
Jaoe  11 
Jane  28 
Sept.  8 
Dec.  7 
Deo.  20 
Deo.  29 
Deo.  20 


Appcabahcx. 


a 


a 


00 


o 


Slight. 
None. 
Nooe. 
V.allgbt. 
V.  slight. 
V.  slight. 
V.  alight. 
V.  alight. 
V.allgbt. 


Blight. 
V.  alight. 
V  slight. 
V.  slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Cooa. 


.80 
.28 
.86 
.25 
.18 
.20 
.80 
.30 
.29 


REftlDI'K  ON 

EVAPORA- 

TIOK. 


I 


2.80 
2.90 
3.00 
8.10 
3.00 
3.10 
3.30 
3.20 
3.46 


a 


1.00 
0.70 
0.60 
0.00 
1.00 
1.15 
1.06 
1.06 
1.20 


AmfOVXA. 


AlbamiDOtd 

• 

1 

1 

V 

1 
AS 

O  Ck. 

h4 

H 

fi 

00 

.0000 
.0018 
.0006 
.0012 
.0000 


.0120 
.0188 
.0114 
.0182 
.0142 


.0020  .0142 


.0006 
.0006 
.0006 


.0170 
.0128 
.0266 


.0110 
.0128 
.0106 
.0148 
.0098 
.0132 
.0184 
.0116 
.0162 


.0010 
.0010 
.0008 
.0034 
.0044 
.0010 
.0036 
.0012 


i 


NlTMOOBV'    % 

^      i,  a 


c 

I'    o 


I 


c 

-     & 

i  i    I? 


S 

m 

I 


.72 
.60 
.69 
.60 
.70 
.74 
.74 
.72 


.0U4  .74 


.0070^.0000  .36  I  04 

.0030  .0000  .48  I  0.6 

1  t        ' 

.0030.0000  .36     0.6 

.0030  .0000  .42  t.l 

.0020:  .0000  .33  t.S 

.0030  .0000  .27  1.1 

.0020|.0000  .33  l.« 


.0030.0000  .29 
0000  .31 


.00401. 


Averages  by  Yearn, 


- 

1888 

- 

- 

.22 

- 

1893 

- 

- 

.16 

- 

1894 

- 

- 

.20 

- 

1895 

- 

- 

.22 

- 

1896 

- 

- 

.22 

- 

1897* 

- 

- 

.28 

2.93 

0.97 

.0001 

.0162 

- 

- 

.66 

1 
.0046 .0001   - 

- 

3.02 

1.00 

.0003 

.0121 

.0103 

.0018 

.63 

.0082 

.0000  .29 

o.s 

3.04 

1.11 

.0002 

.0114 

.0097 

.0017 

.62 

.0024 

.0000  .33   «.« 

3.60 

1.37 

.0008 

.0136 

.0121 

.0014 

.67 

.0110  .0000  .31   0.3 

1 

3.02 

1.22 

.0007 

.0160 

.0132 

.0018 

.62 

.0027  .0000- .37   •-« 

3.01 

0.96 

.0006 

.0146 

.0117 

.00281 

.69 

.0037 

.0000^  .s& 

1 
1 

i  •-* 

1 

*  Where  more  than  one  aample  waa  collected  in  a  month,  the  mean  analyaia  for  that  month  h 
used  in  making  ihe  average. 

NoTB  to  analyaes  of  1897 :  Odor  of  No.  18740,  faintly  vegeUble,  dlaappearlng  on  h«atiD<; 
19462.  distlDcUy  mouldy  and  graasy ;  of  Nos.  19453, 19598  and  20420,  distinctly  TegeUble;  of  th« 
distinctly  lisby  and  oily. The  samples  were  collected  from  the  pond. 
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HINOHAM. 

Microscopical  Examination  of  Water  from  Accord  Pond,  Hingham, 

[Number  of  orgaoltmi  per  cable  centimeter.] 


1897. 


Mar. 


June. 


Jane. 


Jaly. 


Sept 


Dec. 


Dee. 


Dec 


Dec 


D«y  of  examination 

Namber  of  aample, 

PLANTS. 
Diatoznaceeo 

CyanophycefiOi  Anabnna,      . 

AlffSB,  Protocooeaa, 

ANIMALS. 
Bhlzopoda,  DifQagla,        .       .       .       . 

Infasoria. 

Uroglena, 

Vermes,  Polyarthra 

Orustacea,  Cyclops, 

MiscellaneotUt  ZoOgloea 

Total, 


11 
18740 


12 
19462 


12 
10458 


8 
10698 


10 
20420 


8 
21474 


80 
21686 


30 
21686 


80 
21687 


6 


46 


16 


17 


22 


0 

0 

1 

0 

0 

0 

0 

0 

8 

8 

6 

6 

0 

6 

8 

8 

0 

0 

0 

0 

0 

0 

7 

4 

6 

0 

0 

1 

0 

0 

0 

0 

0 

0 

6 

0 

6 

pr. 

6 

6 

10 


26 


10 


80 


17 


81 


8 


42 


10 


16 


16 
14 


16 


Chemical  Examination  of  Water  from  Fulling  Mill  Pond^  Hingham. 

[Parte  per  100,000.] 


it 

a 


c 
o 

1 

s 

m 


1S7S8 
19690 


31473 


1S97. 

Mar.    9 

Jane  28 
Sept.  8 
Dee.    7 


Appeabakcb. 


3 


e 
« 

S 


ft. 
o 


V.eiight.iV.ellgbt. 

I 
V.ellgbl.i  Bligbt. 


V.  alight. 
V.eUght. 


Slight, 
v.  flight. 


.06 
.00 
.07 
.16 


.00 


Kksidur  on 

EVAPO  RA- 
TIO K. 


I 


c 
o 

og 


S 


4.70 
4.70 
6.10 
6.10 


4.90 


1.46 
0.90 
1.00 
1.20 


1.14 


AmtOHiA. 


Albomlnold. 

■ 

1 

i 

1 

^ 

si 

CQ 

.0006 
.0008 
.0012 
.0018 


.0011 


.0028 
.0082 
.0022 
.0062 


.0038 


.0024 
.0022 
.0020 
.0044 


.0027 


.0004 
.0010 
.0002 
.0008 


.0006 


• 

a 

1 

o 

.84 
.77 
.76 
.80 

.79 

MrrBOOBX 

▲a 

i 

1 

• 

s 

s 

.0180 
.0160 
.0180 
.0280 

.0186 

.0000 
.0000 
.0000 
.0000 

.0000 

s 

a 
m 
a 
o 
Q 


mm 

I 

M 

o 


.04 
.18 
.09 
.12 


.00 


I 

m 


1.8 
1.1 
1.8 
1.8 

1.4 


Odor  of  Noe.  18739  and  20421,  faintly  vegetable,  diaappearing  on  heating;  of  No.  19600,  dletlnotly 

ittgetable;  of  No.  21473,  none. The  tarn  plea  were  oollected  at  the  gate-hoase,  and  represent  the  water 

from  the  filter*baslns  at  the  edge  of  the  pond. 


188 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


HINGHAM. 

Chemical  Examination  of  Water  fr(mi  a  Faucet  in  Hingham  supplied  from  the 

Works  of  the  Bingham  Water  Company. 

[ParU  per  100»000.] 


■ 

1 

Hesidue  ok 

1 

1  « 

• 

e 

Appkasascb. 

EVAPUEA- 

AMMoariA. 

i 

Xrrmo«E]i  '  1  \ 

DateofCollecUo 

TIO!l. 

Chlorine. 

AS 

u 

3 
■ 

'1 

1    >. 

'5 

1 

s 

1 

• 

-a 

Lots  on 
Ignition. 

i 

u. 

Albuminoid. 

m 

e 

• 

2 

1 

« 

o 

t 

> 

1 

5 

si 

X 

! 

« 

a 

1897. 

1 

1 

21688 

Deo.  29, 

1 

V.illght. 

V.tligbt. 

.80  1 

3.65 

1.80 

AHXn  .0160 

1 

.0124 

.0026 

1 

.74 

1 

.0030 

.0000 

1 

;.30 '  0.1 

1 

Odor,  distinctly  fishy,  becomiog  strongly  fishy  and  oily  oo  heating. 


Water  Supply  of  Hinsdale  Fire  District,  Hiksdale. 

Chemical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Hinsdale  Fire 

District. 

[Psrts  per  100,000.] 


B 


o 


Appkabamcx. 


e 
« 

a 


o 
o 


18366 
18618 
1SS64 
10080 
19268 
10671 
19964 
20281 
20669 
20978 
21397 
21679 


Av. 


I   1897. 

I  Jan.  26 

Feb.  22 
Mar.  23 
Apr.  19 
May  17 
Jane  23 
July  28 
Aug.  26  I 
tiept.  28 
Oct.  27 
Nov.  29 
Dec.  28' 


V.  slight. 

V.  slight. 
I  Blight. 
I  V.  slight. 

V.  slight. 

Slight. 

Slight. 

Slight. 

V.  slight. 

V.  slight. 

V  slight. 

V.sUght. 


V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.sUght 
Slight. 
V.sUght. 
V.sUght. 
V.sUght. 
V  sUght. 
None. 
None. 


.80 

.42 

.36 

.40 

.26 

.20  , 

.38 

.41 

.43 

.68 

.87 

.29 


.87 


Kksiduk  ok 
Evapora- 
tion. 


p4 

I 


e 
o 

w 
C  - 
0& 


2.76     1.80 
2.60  '  1.80 


Ammoxia. 


Albuminoid. 


o 


s& 


.0008 
.0092 


2.86 
1.96 
1.76 
2.80 
2.70 
2.80 
2.66 
2.86 
2.26 
2.10 


2.87 


0.80 
0.70 
0.60 
1.60 
0.06 
0.90 
1.86 
1.80 
0.96 
1.00 


!  .0030 
.0008 
.0006 
.0002 
.0028 
.0008 

1.0000 

t 
.0006 

.0012 

.0082 


.0296 


.0164.0142 


.0204  .0168  .0046 


.0222 


.0164.0068 


0168  .0166  .0002 


1.06 


.0019 


.0174.0108.0066 
.0172;. 0102  .0070 
.0192  .0140  .0062 


NiTBoaaii     'i 

AS  S 

3 


i 


S 

o 

2 


I 


.0170 
.0186 
.0104 
.0164 
.0134 


.0187 


.0124  .0046 

I 

.0160.0036 
.01641.0010 


.0162 
.0106 


.0139 


.0012 


.04 
.06 
.07 
.08 
.06 
.04 
.06 
.03 
.06 
.07 
.10 


.0060 


.0000  .41     0.9 


.OOSOi.OOOO  .44  M 

I 

.0020  .0000  .St  0.6 

I 

.0000.0000  .81  «•» 

I  I 

.0000' .0000  .88  0.6 

.0060*  .0000  .31  l-* 

.0080.0004  .40  1.4 

.0000  .0000  .40  M 


.0080 


.39  |M 


.OOOOt  .w  I 

{.0030.0000.41     IJ 

) 
.0020.0000  .41  '  O-S 


.0028  .09  .  .OOW.OOOO  .36  !  1-8 
.0048  .06  1. .0034  .0000  .38 


•J 


Odor  of  Nos.  18S54,  19080,  19263  and  19964,  disUnctly  fishy;    of  Nos.  18366  and  1861S, 

vegetable,  becoming  distinctly  fishy  on  heating;  of  the  others,  distinctly  vegetable. The 

were  collected  from  a  faucet  in  the  village. 


No.  84.]     EXAMINATION  OF  WATER  SUPPLIES. 


189 


HINSDALiE. 

Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Hinsdale 

Fire  District, 

[Number  of  organisms  per  cable  centimeter  ] 


ANIMALS. 
Inftisorla, 

Peridinlam, . 


Vermes, 


Crustacea,  Bosmlna, 


Jil9ceUaneou€t  Zo5gloea, 


1897. 

Jan. 

Feb. 

Mar 

Apr. 

May. 

Jane. 

Jaly. 

Aug. 

Oct. 

Oct 

Nov. 

Dec 

Day  of  examination,  .... 
Number  of  sample,    .... 

29 

18355 

25       2« 
18013  18851 

22 

10080 

18 
19263 

25 
19671 

80 
19954 

27 

20281 

4 
20669 

28 
20978 

30 
21307 

29 
21679 

PLANTS. 
DlatomaceaB,      .... 

0 

0 

0 

4 

t8 

1 

1 

1 

4 

13 

11 

2 

22 

6 

5 

1 

6 

804 

120 

2 

0 

0 

a 

22 

2 

3 

1 

4 

304 

120 

2 

0 

0 

6 

1 

0 

1 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

40 

60 

160 

60 

25 

60 

8 

0 

23 

5 

36 

45 

93 

465 

183 

84 

64 

16 

19 

47 

47 


8 


Total, 


62 


Water  Supply  of  Holbrook. 

(See  Randolph.) 


Water  Supply  of  Holliston.  —  Holliston  Water  Company. 

Chemical  Examination  of  Water  from  the  Works  of  the  Holliston  Water  Company, 

[Parts  per  100,000.] 


Data  of 

Collection. 

Appbarakcb. 

BeiMus  on 

Evsporatlon. 

AVMONIA. 

6 

a 
6 

NiTROOBN 
AS 

Oxygen 

Consomed. 

• 
09 
09 

(3 

•a 

a 

u 
a 

S 

a 

1 

o 

6 

1 

Albu- 
minoid. 

i 

• 

2 

• 

1 

18344 

1897,   1 
Jan.  25 

V.  slight. 

None. 

.23 

4.20 

.0012 

.0088 

.33 

.0160 

.0000 

.22 

1.3 

.0280 

18724 

Mar.    9 

None. 

V.  slight. 

.23 

8.40 

.0010 

.0076 

.84 

.0160 

.0001 

.19 

1.1 

.0130 

lon^s 

May  11 

None. 

None. 

.20 

2.20 

.0000 

.0074 

.82 

.0180 

.0000 

.18 

1.3 

.0030 

19708 

July  12 

V.  slight. 

V.  slight. 

.88 

4.80 

.0000 

.0110 

.27 

.0030 

.0000 

.20 

1.6 

.0400 

9MfiO 

Sept.  13 

None. 

None. 

.08 

4.60 

.0006 

.0058 

.80 

.0030 

1 

.0000 

1 

.18 

1.7 

.0140 

S1S36 

Not.  15 

Slight. 

Slight. 

.40 

4.40 

.0020 

.0154 

.44 

*.0080 

.0002 

.38 

2.0 

.0060 
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HOI.IJSTON. 

Chemical  Examination  of  Water  from  the  Works  of  the  Holliston  Water  Company 

—  Concladed. 

Averages  by  Tears, 

[Peru  per  100,000.] 


• 

g 

ArPBABAVCS. 

i 

U 
1 

if 

1 

i 

e 
O 

- 

1802 
1804 
1806 
1806 
1807 

- 

- 

.06 
.10 
.26 
.28 
.26 

4.16 
4.60 
4.28 
8.68 

8.02 

1 

AmcoiriA. 

Chlorine. 

NiTBOOBV 
AS 

i 

Alba- 
minold. 

• 

1 

• 

1 

5 

.0001 

1 
.0048 

.27 

.0108 

.0000 

.0001 

.0036 

.32 

.0166 

.0001 

.0006 

.0007 

.81 

.0117 

.0000 

1 

.0003 

.0114 

.28  1 

.0062 

.0000  > 

.0008 

.0003 

.83 

.0103 

.0000  ; 

1 
1 

a 

a 
m 
c 

I 

o 


a 


2.1 

.OHO 

.06 

2.4 

.ons 

.29 

1.6 

.OM 

.80 

1.0 

.GMT 

.22 

1.6 

.Mil 

NoTB  to  uuUyeee  of  1807:  Odor  of  No.  10768,  falotly  vegetable;  of  the  othera»  nooe,  eomcd 

becoming  faintly  vegetable  on  beating. No.  18724  waa  ooLieoted  from  a  faucet  In  the  town ;  the  olbtn, 

from  a  faucet  at  the  pumping  atatlon. 


Water  Supply  op  Holyoke. 

Chemical  Examination  of  Water  from  Whiting  Street  Storage  Reservoir,  Holyoke. 

[Parte  per  100,000.] 


18802 

18867 
10826 
10040 
20683 
21367 


Appbaraxos. 


5 


18»7. 

Jan.  27 

Mar.  24 


S 


V.  alight. 
V.  alight. 


At. 


II 
May  25    Blight 

July  28*  Slight. 

Sept.  80  I  Slight. 

Nov.  24  'v. alight. 

\ 


4i 

a 

I 


Blight. 

Slight. 

SUgbt. 

Slight. 

Oona. 

Slight. 


i 


.16 
.10 
.20 
.14 
.16 
.28 


.17 


Kbmdck  on 
Evapora- 
tion. 


4.00 
4.66 
4.60 
4.66 
6.16 
4.70 


4.74 


1.00 
1.26 
1.40 
1.66 
1.60 
1.76 


1.66 


Ammobia. 


Albamlnold. 

• 

1 

1 

1 

s 

a 

k 

H 

s 

CB 

I    £ 


NiTROOBX 
AS 


•0 

8 

a 


.00001 
.0004 
.0014 
.0006 
.0000 
.0004 


.0006 


.0284 
.0216 
.0264 
.0284 
.0288 
.0200 


.0272 


.0108 
.0172 
.0160 
.0188 
.0222 
.0214 


.0101 


.0086  .13 

h 

.0044  .16 

I 

.0114  .11 
.0006  .13 

I 
I 

.0066  .10 
.0082  .10 


.ooso.oooo 

I 

.0000.0000 
.0000.0000 
.0020' .0001 


1. 0000. 0001 


•>         0 

s  i 


.36  U 

.20  tf 

.26  tS 

.88  tT 

.82  M 


.0081 


.12 


.0020 


.0000  .9$ 


M 


.0012  .0000  .81  j  S-7 


Odor  distinctly  Tegetable.«->The  samplea  were  collected  from  the  reterroir. 


] 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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HOLTOKB. 

Microscopical  Examination  of  W'Uer  from  Whiting  Street  Reservoir^  Holyoke, 

[Namber  of  orgaoisms  per  cubic  centimeter.] 


PLANTS. 
Dlatoznaceeo, 

Aaterionella, 
Fragllaria,  . 
Bynedra, 

Cyanophycefie.  . 

Anab»na,  . 
CceloaphflBriaro,  . 

Alffn,       .       .       .       . 

ProtococcuA,       .       • 
Raphidioro, 
Beleoastrum, 
Btaarastruni, 

ANIMALS. 

Inftisorla, 

Cryptomonns, 
DinobryoDi . 
£agiena,      .       •        . 
Perldlniam, 
TracbelomoDas, . 

Vermes, 

Cnxstacea,  . 


1897. 

Feb. 

Mar. 

May. 

July. 

Oct. 

Not. 

Day  of  ezainioation,        .... 
Namber  of  sample 

1 
18302 

26 
18867 

27 
10325 

80 
19040 

6 
20683 

29 

21367 

10 

101 

t,158 

68 

182 

8 

80 

1,620 

0 

60 

0 

0 

0 

62 

62 

2 

8 

636 

4 

62 

0 

0 

20 

32 

14 

0 

0 

20 

16 

6 

0 

0 

0 

16 

8 

146 

92 

527 

646 

126 

02 

80 

148 

80 

42 

0 

0 

24 

68 

22 

0 

0 

2 

212 

0 

66 

12 

808 

0 

10 

226 

88 

152 

34 


0 
0 

134 

120 

12 

0 

0 


32 

68 

65 

12 

124 

0 
0 
0 
82 
0 

16 
28 

0 
86 

4 

0 
60 
0 
0 
6 

0 
0 
0 
0 
12 

0 

4 

10 

0 

100 

2 

6 

0 

0 

2 

pr. 

pr. 

pr. 

0 

pr. 

16 

0 
0 
2 
0 
12 

6 

pr. 


MiseeUantouMt  Zo5gloea,  .... 

10              60 

150                10 

200 

10 

Total, 

1 -    — 

202              847 

2,920             468             048 

892 

Chemical  Examifiation  of  Water  from  Wright  and  Ashley  Ponds^  Holyoke, 

[ParU  per  100,000.] 


Date  of  Gollcctlon. 

APPSAEAVOX. 

UaSIDUK  ON 

EVAPOBA- 

TION. 

AMicoiriA. 

c 
"C 

o 

6 

.26 
.20 
.14 
.16 
.14 
.10 
.16 

NiTROOBN 
AS 

• 

a 

• 

e 
& 

o 

1 

1 

1 

1 

« 

1 

• 

1 

Albuminoid. 

i 
1 

1 

1 

8 

0 

• 

1 

• 

► 
1 

a 

CO 

• 

« 
e 

IE 

• 

EC 

1S301 
18506 
18806 
19324 
19947 
AM84 
S13ft8 

1897. 

Jan.   27 
Feb.    16 
Mar.  24 
ICay  25 

Jaly  28 
Sept.  30 
Not.  24 

Slight. 
Blight. 
V.  slight. 
V.  slight. 
V.  alight. 
V.  slight. 
None. 

V.  slight. 
Blight. 
V.  slight. 
V.  slight, 
y.  slight. 
V.  slight. 
Blight. 

.28 

.20 
.10 
.07 
.07 
.08 
.18 

.13 

6.75 
6.20 
4.60 
6.20 
6.65 
6.66 
5.60 

2.76 
1.90 
1.25 
1.30 
1.16 
1.05 
1.66 

.0086 
.0032 
.0014 
.0018 
.0024 
.0010 
.0076 

.0030 

.0408 
.0458 
.0194 
.0178 
.0226 
.0182 
.0256 

.0272 

.0408 
.0862 
.0102 
.0144 
.0170 
.0148 
.0216 

.0230 

.0000 
.0096 
.0032 
.0034 
.0066 
.0034 
.0040 

.0042 

.0060 
1.0030 
'.0030 
.0000 
.0000 
.0000 
.0070 

.0000 
.0000' 
.0000 
.0000 
.0000 
.0000 
.0001 

1 

.0000 

I 

.40 
.36 
.20 
.15 
.21 
1.16 
.26 

.26 

2.6 
2.9 
3.0 
3.2 
3.6 
8.6 
3.9 

Jk.'^m   m    m 

1 

6.36 

1.66 

.17 

.0026 

8.2 

Odor,  generaUy  regetahle,  occaaionally  fishy. The  samplea  were  collected  from  Ashley  Pond. 


192 


STATE  BOARD   OF  HEALTH.         [Pub.  Doc. 


HOLTOKE. 

Microscopical  Examination  of  Water  from  Wright  and  Ashley  Ponds^  Holyoke. 

[Number  of  organisms  per  cubic  ceDtlmeter.] 


1897. 


Feb. 


Feb. 


Msr. 


May. 


Jaljr. 


Oct 


^oT, 


Day  of  ezamloatloD, 
Number  of  sample, 

PLANTS. 

DiatomaceeB,  . 

Asterlooella,    . 
Byufdra,   ... 
Tabellaria, 

Cyanophyceeo, 

Anabflena, 
Uscillaria,         •       . 

Alffse.    .... 

ANIMALS. 
Bhlzopoda, 

Infasorla.  .      .      .      . 

DinobryoD, 

Bynura,     •       .       .        . 

Urogleoa,         • 

Vermes.     .      .      .      . 
Crustacea.  Cyclops, 
Jfiiceilaneotitt  ZooglcDa, 
Total 


1 

18301 


18 
18505 


26 
18808 


27 
19324 


40 


40 


30 
19947 


8t 

0 

62 

872 

56 

0 

0 

0 

116 

2 

24 

0 

12 

66 

2 

0 

0 

22 

124 

62 

0 

72 

2 

0 

11 

0 

0 

0 

0 

11 

0 

72 

2 

0 

0 

0 

0 

0 

6 

20 

20 


40 


78 


176 


143 


422 


91 


0 

206M 


IS 

19 
5 
0 


56 
0 

14 


0 

0 

2 

2 

0 

0 

6 

64 

67 

0 

2 

0 

0 

16 

84 

0 

0 

0 

0 

40 

4 

0 

0 

0 

0 

0 

25 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0  • 

0 

0 

pr. 

0 

0 

15 


124 


29 
SU5S 


41 

0 

s 


0 
0 


13 
11 

0 
0 

• 


61 


Chemical  Examination  of  Water  from  Manhan  River ^  in  Southampton, 

[Parts  per  100,000.] 


18390 
19122 
19326 
19565 
19948 
2*ni69 
20682 
20995 
21356 
21718 


At. 


a 
I 

o 
U 

o 

S 

n 


1897. 

Jan.  27 
Apr.  26 
May  24 
June  22 
July  27 
Aug.  2:^ 
Sept.  30 
Oct.  27 
Nov.  24 
Dec.  29 


Appeakakce. 


Z 

a 


4i 

a 
o 

a 


V.  slight. 

V.BliKht. 
,V.  slight. 
I  None. 

V  slight. 

None. 

V.  Blight. 
I V.  slight. 
'  None. 

v.  slight. 


Blight. 

Slight. 

Slight. 

Slight. 

V.  slight. 

Slight. 

V.  slight. 

Slight. 

V  Blight. 

Slight. 


o 
o 


.10 
.30 
.32 
.30 
.48 
.28 
.23 
.40 
.40 
.17 


KEStDUE  CM 

EVAPOaA- 

TIOM. 


o 


8.05 
2.45 
8.65 
3.15 
3.45 
3.00 
3.90 
3.85 
3.60 
3.10 


30    '  3.41 


o 

s 

fa 


J' 


1.85 
0.85 
1.25 
1.05 
1.50 
1.00 
0.05 
1.35 
1.35 
1.10 


1.17 


Ammovia. 


Albuminoid. 

1 

• 

• 

^ 

t 

5 

3 

^S 

s« 

o 

mm 

a  c. 

b^ 

H 

a 

cc 

NmtOGBK 
AS 


c 
o 


.0008 
.0006' 
.0004 
.0012| 

.ooio; 
;.ooo4! 

.00061 
.00141 
.0008 
.0004 


s 

as 


1 

s 

a 


e 

H 

o 


.0058 
.0092' 
.00861 
.0086' 
.0138. 
.00561 
.00801 
.0118 
.0104 
.0090 


.0008.0091 


.0044 
.0080 
.0086 
.0052 
.0120 
.0046 
.0058 
.0116 
.0100 
.0086 


.0014  .10 
.0012  .07 
.0000  1.08 
.0034  1.08 
.0018  .09 
.0010  .07 
.0022  .12 
.0002  .15 
.0004'  .15 
.0004,  .16 


.0079  .0012 


.0050 

j'.OOOO 

I  .0030 

.0030 

,.0180 

I!. 0030 

.0020 

;.0200 

.0030 

.0070 


|| 


.11 


.0000 
.0000 
.0000 

.0000 

.0000 
.0000 
.0000 
.0000 

.oow 

.0000 


.49 
.33 

.37 
.80 
.61 

.ss 

.10 

.t« 

44 

21 


1 

m 

a 


1.1 

0.% 
1.4 
1.1 
l.t 
1.8 
U 
1.4 
1.5 
1.4 


.0064..0000|.3«  i  1.4 


Odor  io  November,  none;  lo  December,  oont,  becoming  faintly  earthy  oo  heating;  of  the 

vegetable. The  samples  were  collected  from  the  river,  at  the  oonfluence  of  Maobaa  and 

brooks,  near  the  site  of  a  proposed  reservoir. 
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hopedaxe. 
Watee  Supply  of  Hopedale. 

(See  Milford.) 

Water  Supply  of  Hudson. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Hudson, 
with  reference  to  an  additional  water  supply  for  the  town,  may  be 
found  on  pages  17  to  21  of  this  volume.  The  results  of  analyses  of 
samples  of  water  collected  from  the  present  source  and  from  proposed 
sources  of  additional  supply  are  given  in  the  following  tables :  — 

ChemicaX  Examination  of  Water  from  Oaies  Pond,  Berlin, 

[Parta  per  100,000.] 


« 


1M74 
18516 
18064 
]»4S1 
20043 
W762 
21503 


ArPBABAirOB. 


I 


6 


1S»7. 

Feb.  10 
Feb.  10  [ 
Apr.  0 
June  11 
Aug.  10 
Oct.  12 
Dm.  18  ' 


V.altght. 

V.BltKbt. 

V  allKbt. 

None. 

SliKbt. 

V.BllKbt. 

V-Bllgbt. 


At.*. 


V.  alight.  1.06 


V.  alight. 
V.  alight. 
V.  alight, 
v.  alight, 
v.  slight. 
Blight. 


.08 
.08 
.03 
.06 
.06 
.12 


.05 


RiSIDUK  OM 
TIOX. 


§6 


2.46 
S.16 
8.80 
1.80 
2.36 
2.46 
2.00 


2.20 


0.06 
0.76 
0.76 
0.76 
0.06 
1.20 
1.00 


0.02 


Ammohia. 


Albuminoid. 

• 

1 

i 

• 

1 

• 

d 

bN 

H 

O 

00 

.0304 
.0046 
.0024 
.0022 
.0004 
.0010 
.0046 


.0047 


.0170 
.0134 
.0136 
.0188 
.0144 
.0144 
.OlM) 


.0160 


.0168 
.0122 
.0118 
.0172J 
.0112 
.0116! 
.0178 


.0012 
.0012 
.0018 
.0016 
.0032 
.0028 
.0012 


.0180  .0020 


4 

o 


.41 
.28 
.21 
.17 
.20 
.26 
.24 


.28 


NiTBOOBN 
AS 


I 
S 


i 


.0070 
.0090 
.0030 
.0000 
.0020 
.0000 
.0070 


.0028 


.0001 
.0000 
.0000 


I 

a 

s 


.22 
.14 
.14 


.0000  .12 


.0000 
.0000 
.0000 


.0000 


.16 
.16 
.18 


.16 


0.6 
0.0 
0.0 
0.6 
0.6 
0.1 
0.8 


0.0 


*  Wh«(re  more  than  one  aample  waa  collected  in  a  month,  the  mean  analyaia  for  that  month  has  been 
oaed  in  making  the  average. 

Odor  of  the  first  sample,  unpleasant;  of  the  others,  generally  faintly  vegetable,  becoming  somewhat 

itronger  on  beating. Tlie  samples  were  collected  from  the  pond.    For  monthly  record  of  height  of 

water  in  this  pond,  see  page  196. 

Microscopical  Examination  of  Water  from  Oates  Pond,  Berlin. 

[Nnmber  of  organisms  per  cable  centimeter.] 


1S97. 


Day  of  examination,     • 
J^amber  of  cample, 

PLANTS. 
Dlatoxnace«,  . 

Mrloelra.  . 
Tabellarla, 


Feb. 

Feb. 

Apr. 

Jane. 

Ang. 

Oct 

Dec. 

12 
18474 

10 
18616 

7 
18064 

12 
19461 

11 

20048 

18 
20762 

14 
21608 

0 

0 
0 

0 

0 
0 

40 

6 
18 

1 

0 

1 

SI 

0 

87 

114 

72 
20 

1,107 

24 
1,168 
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Microscopical  Examination  of  Water  from  Gates  Pond^  Berlin  —  Concluded 

[Number  of  organiflms  per  enbio  eeoUmeter.] 


1S97. 

Feb. 

Feb. 

Apr. 

Jone. 

Ang. 

Oct. 

Dee. 

PLANTS  — Con. 

Oyanophyoesa* 

0 

0 

M 

0 

1 

1 

AnabsDi, 

MlorooystU, 

0 
0 

0 

0 

82 
22 

0 
0 

0 
0 

0 

I 

AlgtB, 

0 

1 

61 

n 

16 

41 

Protoeoocaa, 

0 

1 

62 

16 

10 

» 

ANIMALS. 

Infusoria . 

to 

6 

m 

14 

40 

m 

Dinobryon 

Kuglena, 

20 
0 

8 
0 

462 
0 

84 

0 

80 

2 

• 

Verxnes,  Aoarea« 

0 

0 

0 

1 

0 

1 

JH9ceUaneou9,Zo<&g\fB^,       .... 

0 

0 

0 

s 

10 

1 

Total, 

20 

47 

508 

190 

180 

1,614 

Chemical  Examination  of  Water  from  Fosgate  Brooke  in  Berlin. 


[ParU 

per  100.000.] 

Rbsidub  ok 

1    . 

6 

Appiabavoi. 

EVAPOSA- 

AKMOnA. 

Nino«s>     ? 

i 

2 

TIOW. 

u 

AS                S    I 
9    ' 

• 

1 

a 

1 

• 

5 

• 

1 

Albuminoid. 

• 
• 
« 

e 

§; 

1 

o 

as 

1 

1 

1 

a 

•        e      8 

lfl»7. 

•     1 

1S478 

Feb.  10     Sllgbi. 

Slight. 

1.70 

6.80 

8.40 

.0008 

.0420 

.0884 

.0080  .21 

.0070.0000  1 .88  I.l 

18400 

Feb.  16!  V.elltfbt. 

Slight. 

1.80 

6.60 

8.20  1 

.0012 

.0362 

.0844 

.0008 

.21  i 

.0030.0000  1.92  I.l 

10UI8 

Apr.  13    V.sllKbt. 

Slight. 

1.20 

3.76 

1.96 

.0004 

.0200 

.0198 

.0008 

.14 

.0080  .0000  0.90  0.1 

19440 

Jiioe  11  '  None. 

BliKht. 

2.90 

7.00 

6.00    :.00U8 

.0612 

.0498 

.0014 

.06 

.0040.0000  2.04  1-8 

18472 

Feb.  10  ,  V.sligbt. 

Slight. 

2.00 

4.20 

4.06 

.0022 

.0420 

.0898 

.0022 

.20 

.0080  .0000  1.72  1.4 

18497 

Fob.  16  ! 

. 

1.90 

1      - 

- 

.0008 

.0382 

. 

• 

1 

.         •          -      • 

19010 

Apr.  13  1  Slight. 

Slight. 

1.80 

4.60 

2.66 

.0004 

.0818 

.0294 

.0024! 

.10 ! 

.0080.0001  1.47  M 

19447 

Jane  11 

'  None. 

Slight. 

8.10 

7.46 

6.46 

.0022 

.0010 

.0602 

.0048 

.04 

.0020  .0000  3.01  1.7 

18490 

Feb.  16 

. 

- 

2.00 

• 

. 

.0012 

.0382 

. 

. 

. 

. 

•       •     • 

18498 

Feb.  16 

. 

. 

0.65 

• 

• 

.0000 

.0160 

• 

. 

. 

. 

-    ,    - 1  - 

18600 

Feb.  16 

. 

• 

0.60 ;    - 

• 

.0000 

.0194 

. 

. 

• 

•       •     - 

19017 

Apr.  13 

V.  alight. 

Slight. 

0.22  !  2.46 

0.80 

.0000 

.0072 

.0064 

.0008 

.10 

.0080^0000  0.24  M 

19448 

Jane  11 

V.rilKht 

Slight. 

0.47    2.70 

1.10 

1.0020 

.0168  .0142 

.0016  .10 

.0000'. 0001  0.62  ••• 

18476 

Feb    10 

V.sligbt. 

Cods  . 
earthy. 

0.08 

2.80 

1 

0.86 

'.0010 

.0124 

.0070 

.0064 

.28 

.0030 

.0000  0.17  IJI 

1 

19460 

Jone  11 

V.sllghi. 

Coos. 

0.16 

8.80 

1.00 

.000« 

.0140 

.0004 

.0040 

.29 

.0020 

.O00OV.JI  L8 

1 

The  odor  of  Noe.  18497, 18499, 18498  and  18600  was  not  detennlDed.  The  odor  of  the  other 
was  falotly  regetable,  becomlog  somewhat  stronger  on  heating.  —  The  samples  were  oollecied  ■•  W- 
lows :  Nos.  18478, 18490, 19018  and  19440,  from  Fosgate  Brook,  at  the  proposed  point  of  direnloa  Isis 
Gates  Pood,  Just  above  the  road  leading  to  the  pond ;  Noe.  18472, 18407, 19010  and  1044T,  from 
Brook,  above  Its  Janctlon  with  east  branch ;  No.  18499,  from  Fosgate  Brook,  at  ootlet  of  swaoip, 
X  mile  above  Janction  with  east  branch;  Nos.  18498, 18600, 19017  and  19448,  from  east  branch  of 
Brook,  above  Janctlon  with  west  branch ;  Nos.  18476  and  10460,  from  a  small  brook  at  dte  of 
dam  below  the  oatlei  of  Qates  Pond. 
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HUDSON. 

Table  showing  Heights  of  Water  in  Gates  Pond  Each  Month  during  1897. 

[Hlgh-water  mark  I*  14  feet.] 


Datb— 1S97. 

FeeL 

Datb— 18»7. 

Feet. 

Jan.    16,  ••.••.       . 

0.83 

July  16, 

10.88 

Feb.    U, 

10.00 

Aug.  16, 

10.68 

MerehlA* 

10.06 

Sept.  16 

10.26 

April  16, 

11.36 

Oct.   16, 

0.76 

Mej    16, 

11.26 

Nov.  16 

0.20 

Jme    16, 

11.00 

Dee.  16, 

0.60 

Water  Supply  of  Hull. 

(See  Hingham,) 


Huntington. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Huntinor- 
ton,  with  reference  to  a  proposed  water  supply  for  the  town,  may 
be  found  on  pages  22  to  24  of  this  volume.  The  results  of  analyses 
of  samples  of  water  collected  from  various  sources  in  the  town  and 
vicinity  are  given  in  the  following  tables :  — 


Chemical  Examination  of  Water  from  a  Spring  in  Huntington. 

[Parte  per  100,000.] 


i 


21084 


Not.    8 


ArrsASAiroB. 


v.  aught. 


.1 
c 


I 


SUght. 


.80 


A 

saa 

s 

M 


8.20 


Akxonxa. 


I 


s 

o 
a 

90 


.0008 


.0088 


.16 


NlTBOOBN 
AS 


1 

1 

1 

is 

» 

ae; 

.0020 


.0001 


a 


.28 


i 

m 


3.1 


I 


.0010 


Odor,  none.  — Tbe  aample  wae  collected  from  a  faacet  io  the  towo,  eapplled  from  a  eprlog  on  the 
hUlelde,  aoath  of  Weetfleld  Rirer.  Water  from  thia  spring  Is  supplied  to  about  fifty  families  In  the  village 
of  HanUDgton. 
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HUNTINGTON. 

Chemical  Examination  of  Water  from  Various  Surface  Water  Sources  in  ifejrf- 

ington  and  Vicinity. 

[Parts  per  100.000.] 


Residue  oh 

• 

[— 

§ 

Appiabamcb. 

EVAPOBA- 

Ammohia. 

NiTBOGKJr 

'2 

5 

TIOK. 

Aa 

E 

s 

i 

1 

a 

i 

1 

Loan  on 
Ignition. 

1 

Albomtnold. 

e 

i 
§ 

• 

c 

2 

* 
'    e 

• 

a 

o 

4 

* 

s 

( 

1 

• 

f 

a 
2 

m 

1897. 

20079 

Oct.  26 

None. 

None. 

.10 

2.05 

0.00 

.0004 

.0028 

.0028 

.0000 

.16 

.0000  .0000  .11 

u 

20080 

Oct.  26 

None. 

None. 

.10 

3.85 

0.90 

.0024 

.0062 

.0052 

.0010 

.18  1 

.0180.0000  .11     M 

:^8l 

Oct.  26; 

None. 

V.  alight. 

.18 

3.20 

0.65 

.0018.0060 

.0026 

.0034 

.18 

.00801.0000  .16^  l.l 

2098'i 

Oct.  26  , 

None. 

None. 

.15 

2.80 

0.70 

.0032.0148 

.0128 

.00201.00 

.0150.0000  .17     1.1 

2l08i 

Nov.    8  1 

None. 

V.  alight. 

.10 

4.30 

1.25 

.0006.0060 

.0060 

.0000 

.15 

.0070.0001  .20    ]J 

21088 

Not.    8  1 

1 

None. 

V.allvht. 

.30 

1 

3.85 

1.45 

.0006  .0112 

1 

.0112 

.0000 

.18  1 

1 

.0020  .0001  .49     1.1 

1 

Odor  of  Noa.  21082  and  21083,  none;  of  the  othera,  very  faintly  vegetable. The  eamplea  wcrs 

collected  aa  foliowa :  No.  20970,  from  Taylor  Brook,  Juat  below  Ita  Janotlon  with  Clark  Brook ;  No  SuShAi 
from  Cook  Brook,  about  a  mile  above  Its  month;  No.  20081,  from  Cold  Brook,  about  lU  mll«a  above  tu 
mouth;  No.  20982,  from  Norwich  Pond,  at  its  outlet;  No.  21082,  from  Woodruff  Brook,  u  higkwaf 
bridge  near  ita  mouth;  No.  21088,  from  Gold-mine  Brook,  at  railroad  bridge  uear  ita  mouth. 


Water  Supply  of  Hyde  Park  and  Milton.  —  Hyde  Park 

Water  Company. 

Chemical  Examination  of  Water  from  the  Wells  of  the  Hyde  Park  Water  Ccmpimy, 

[Parte  per  100,000.] 


Date  of 

Collection. 

Appiaravcb. 

1 

Retldne  on 

Evaporation. 

Ammokla. 

e 

NITKOQBV 
AS 

1 

4 

6 

s 

i 

c 
m 

i 

o 

Hi 

Tnrbldlty. 

•2 

^ 
g 

1 

e 
< 

i 

• 

1 

i 

1 

1897.   ' 

18292 

.Ian.   19  ' 

'  None. 

None. 

.02 

(  10.20 

.0064 

.0014 

1.24 

.1100 

.0008 

.06 

3.6    .«!• 

1S513 

Feb.  16 

None. 

V.  alight. 

.02  ' 

9.60 

1.0066 

.0026 

1.24 

.0880 

.0002 

.04 

3.6    .Olfi 

18800 

Mar.  16 

Noue. 

None. 

.02 

8.70 

1.0044 

.0034 

1.22 

.1100    .0002  1 

.05 

.    3.5    .OW 

10089 

Apr.  21 

^  None. 

None. 

.00 

8.30 

.0064    .0024 

0.98 

.1050 

.0002 

.08 

8.4  i.OM* 

19265 

May   18 

None. 

None. 

.00 

8.40 

.0052 

.0020 

1.08 

.2200 

.0000 

.06 

3.8    .0PM 

19542 

•June  22 

None. 

None. 

.02 

9.20 

1.0062 

.0022 

1.07 

.1200 

.0001  1 

.07 

S.8  .om 

19830 

July  20 

None. 

None. 

.03 

10.60 

.0082 

.0040 

1.14 

.1000    .0004  ' 

.06 

3.6    .ONe 

20121 

Aug.  17 

Noue. 

V.  alight. 

.04 

10.20 

.0122 

.0042 

1.33 

.0850 

.0U02 

.18 

4.4  \.mm 

20569     Sept.  21 

None. 

None. 

.00 

10.80 

.0136 

.0054 

1.42 

.1000 

.0001 

.14 

5.i>  l.OM« 

20903     <»cl.  20 

None. 

V.  alight. 

.05 

1  11.40 

.0138    .0042 

1.58 

.1200 

.0005 

.10 

4.9  ,ta» 

21249     Nov.  16 

V.  Blight. 

Slight. 

.11 

10.90 

.0160    .0056 

1.69  1 

.1200    .0008  < 

.11 

5.7    .»*^ 

21619     Deo.  21 

V.  alight. 

V.  alight. 

.13 

,  11.00 

1 

1 

.0130 

.0042 

1.58  ^ 

.1260 

.0005 

.10 

4.9    .«]|W 

Av 

erages 

by  Years, 

1 
1888 

1 

. 

.00 

1 

6.06 ; 

.0001 

.0028 

0.75 

.0641 

.0002 

. 

. 

1893     1 

• 

mm 

.02  ' 

8.62 

.0031 

.0032 

1.19 

.0879 

.0002 

.10 

S.I    .0972 

. 

1894 

- 

m, 

.03 

9.68 

.0040 

.0039 

1.87 

.0843 

.0001 

.09 

S.9    .9175 

• 

1895 

. 

m, 

.04 

9.44  , 

.0063 

.0035 

1.31 

.0867 

.0001 

.09 

4.0    .9Ut 

• 

1896     ' 

• 

« 

.03 

9.68  1 

.0084 

.0046 

1.21 

.0882 

.0008 

.11 

4.1    .tlU 

^ 

1897    • 

^ 

^ 

.04 

9.94 

.0093 

.0037 

1.80 

.1170 

.0002 

.06 

4.1  ,mm 

t 

NoTc  to  aoalyaea  of  1807 :  Odor,  none. The  aamplea  were  coUtetod  from  a  ftooet  at  tb« 

log  auiloD. 
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UYIXB  PABK. 

Chemical  Examinaiian  of  Water  from  a  Faucet  in  Miltofi  supplied  from  the  Works 

of  the  Hyde  Park  Water  Company. 

[ParU  per  100,000] 


• 

e 
o 

Appsaxarcb. 

i 

Ammovia. 

NlTBOOBV 

i 

1 

Jl 

AS 

a 

a 

1 

B 

•teof 
Coll 

• 

s 

«2 

tl 

r 

i 

Ibn- 
mlnold 

fi 

1 

• 

H 

1 

• 

1 

% 

1     o 

H 

oS 

o 

£ 

1  < 

6 

9B 

9i 

o 

B 

1S97. 

18S61 

Jnn.   18 

V  tllght. 

V.  Slight. 

.00 

11.40  1 

.0003 

.0088 

1.40 

.1060 

.0000 

.04 

4.0 

.0080 

1M33 

Feb.     8 

None. 

None. 

.03 

11.20  1 

.0000 

.0084 

1.47 

.1200 

.0000 

.01 

8.0 

.0080 

18700 

Mar.    S; 

None. 

None. 

.00 

0.80 

.0000 

.0020 

1.40 

.1100 

.0000 

.18 

8.9 

.0070 

ISOSl 

Apr.    8  '  None. 

None. 

.00 

8.80 

.0000 

.0080 

1.38 

1.1800 

.0000 

.00 

8.6 

.0000 

10187     May     7 

None. 

None.   . 

.00 

0.60 

.0000 

.0014 

1.30 

.1130 

awoo 

.03 

8.8 

.0000 

1M22    JuiM    0 

None. 

None. 

.00 

10.00  1 

.0008 

.0040 

1.30 

.1150 

.0000 

.02 

4.8 

.0000 

19730  ijaly     7' 

None. 

None. 

.00 

0.50  1 

.0004 

.0084 

1.83 

.1050 

.0000 

.14 

4.3 

.0000 

30005     Aug.     5 

None. 

None. 

.02 

0.70  1 

.0000 

.0020 

1.37 

.1300 

.0000 

.02 

4.8 

.0000 

20302    S^pfc.    8 

None. 

None. 

.02 

11.20 

.0000 

.0043 

1.33 

.0950 

.0000 

.09 

4.6 

.0040 

30740  iOct.      O' 

None. 

None. 

.03 

11.10  1 

.0010 

.0070 

1.00 

.0900 

.0000 

.07 

4.3 

.0010 

31003    Not.    0i 

None. 

V.  slight. 

.13 

11.40 

.oooe 

.0068 

1.06 

.1300 

.0001 

.13 

5.7 

.0010 

31477 

Dee.     7 

V.  slight. 

V.  alight. 

.00 

11.30 

.0013 

.0054 

1.80 

.1340 

1 

.0000 

.08 
.07 

5.7 

.0010 

At*.. 

.03 

10.30 

.0008 

.0040 

1.45 

1 

.1188 

i 

.0000 

4.8 

.0031 

Odor,  none.— The  samplea  were  eoUeoted  from  a  faneet  in  the  office  of  the  Milton  Water  Com- 
pany. 

Chemical  Examination  of  Water  from  the  Neponset  River  at  Hyde  Park, 

[ParU  per  100.000.] 


18201 
1S612 
18709 
J9088 
10264 
10M1 
10929 
2012O 
S060S 
300(»2 
2124S 
1161S. 


1807. 

Jan.  19 
Feb.  16 
Mar.  16 
Apr.  21 
May  18 
Jane22 
Jaly20 
Aog.17 
8ppt.2l 
Oct.  20 
No*.  16 
Dee.  31 


Afpearakcb. 


I 


DIsttnet. 
Slight. 
V.  slight. 
V.  slight. 
Slight. 
Dintlnot. 
V.  slight. 
Slight. 
V.  slight. 
Distinct. 
Decided 
V.sUght. 


Blight. 

Slight. 

Slight. 

Slight. 

Coos. 

Cods. 

Cons. 

Cons. 

Cons. 

Cons. 

Cons. 

Cona. 


0.70 
0.76 
0.76' 
1.30 
1.35 
1.72| 

i.ool 

1.60 
1.10 
0.90 
1.40 
1.701 


Rfsidcb  OS  ' 

Evapora- 

tion. 

• 

e 

o 

3 

H  ■ 

r 

7.05 

3.45 

6.46 

3.35 

4.76 

1.85 

4.96 

3.06 

6.86 

3.36 

9.70 

4.40 

9.00 

3.35 

11.26 

8.60 

13.76 

3.45 

18.85 

3.10 

7.80 

3.16 

6.60 

3.10 

AimoKiA. 


Albuminoid. 

• 

•2 

•a 

e 

► 

t 

« 

3 

iS 

E 

o 

.3 

9  e. 

* 

^ 

A 

OQ 

.0008 
.0010 
.0016 
.0093 
.0146 
.0072 
.0264 
.0604 
.0460 
.0634 
.0014 
.0030 


.0360 
.0272' 
.0212 
.02641 
.O8661 
.06281 
.0472 
.0560 
.0503 
.0566 
.0860 
.0294 


.0304 
.0230 
.0198 
.0260 
.0360 
.0408 
.0823 
.0468 
.0466 
.0608 
.0383 
.0366 


.0046 
.0042 
.0014 
.0014 
.0016 
.0120 
.0160 
.0082 
.0036 
.0048 
.0028 
.0038 


NiTROOEX 
AS 


10.88 
0.96 
,0.66 
0.69 
I0.66 
0.94 
11.36 
3.48 
'2.24 
2.93 
,0.90 
0.80 


.0170 
.0150 
.0060 
.0060 
.0080 
.0030 
.0020 
.00201 
.00201 
.0080] 
.0050! 
.01301 


.0002 
.0002 
.0001 
.0001 
.0003 
.0000 
.0000 
.0000 
.0000 
.0001 
.0003 
.0001 


i 

e 

5 

e 

M 

o 


0.79 
0.80 
0.68 
0.56 
1.06 
1.80 
1.08 
1.50 
1.21 
1.48 
1.29 
1.14 


3.8 
1.8 
1.4 
1.7 
1.9 
8.0 
3.8 
3.7 
6.0 
7.3 
3.6 
3.1 


Averages  by  Years, 


1888 
1898 
1894 
1896 
1896 
1897 


1.03 
1.16 
1.14 
1.04 
1.12 
1.19 


6.77 

7.70 
9.68 
8.40 
8.36 
8.79 


3.37 
3.49 
2.69 
2.81 
2.69 
3.84 


.0030 
.0161 


.0334 
.0320 


.0112.0360 
.0182  .0366 


.0264 
.0277 


.0066 
.0083 


.0312  .0063 


'  .0137  .0353  .0316  .0038 
.0193.0386  .0333!. 0062 


0.83  1.00951.0002 

1.19  .0154  .0006  I  0.96 

1.64j  .0062.0002  1  1.00 

1.18  .0064  .00U1|  1.06 

1.22  .0077;. 0001,  1.06 

1.28  .0067,.0001  1.07 


2.4 
3.0 
3.0 
3.7 
3.9 


170TB  to  analyses  of  1807:  Odor,  distinctly  vegetable  and  musty,  frequently  nnpleasant,  becoming 
■trotiaer  on  heating.— —The  samples  were  collected  from  the  river,  opposite  the  worlds  of  the  Byde 
P*rk  Water  Company.    The  river  is  not  nsed  directly  as  a  scarce  of  water  enpply. 
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IPSWICH. 

Watee  Supply  op  Ipswich. 

Chemical  SxaminaUon  of  Water  from  Doto'e  Brook  abot/e  Oie  Storage  Betervoir  of 

the  IpmHch  Water  Works. 

[Part*  par  IWfiM.J 
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Chemical  Examinalion  of  Water  from  the  Storage  Baervoir  of  lAe  Ijuwiek  Water 
Works. 


[P«l. 

par  100,000.] 
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rPSTVlCH. 

Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Ipswich 

Water  Works. 

[Nanib«r  of  orgaoUms  per  cubic  centimeter.] 


• 

1897. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Oct. 

Oct. 

Nov. 

Dec 

Daj  of  ezamlnatloo,  .... 

27 

24 

Sft 

27 

26 

22 

28 

24 

4 

26 

23 

28 

Namber  of  Mmple,    .... 

18347 

18605 

18886 

19U1 

10300 

10526 

10014 

20240 

20617 

20048 

21313 

21670 

PLANTS. 

Diatoznaceao,      .... 

0 

6 

0 

8 

4 

It 

1 

6 

8 

t 

4 

1 

Algeb, 

M 

0 

0 

0 

6 

888 

1 

0 

t 

0 

0 

0 

Btaarogenla,        .... 

0 

0 

0 

0 

0 

380 

0 

0 

0 

0 

0 

0 

PuDfiTi,  Crenothrix, .... 

0 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

0 

ANIMALS. 

Inftisoria, 

St 

68 

4 

44 

6 

to 

t4 

1 

4 

5 

180 

6 

IMnobryon, 

Perldlolnm, 

4 
90 

0 
68 

8 

1 

48 
0 

0 
6 

0 
28 

0 
15 

0 
0 

0 

1 

0 

1 

148 
0 

0 
8 

Verxnee,  Annreft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

Cruatacea,  Cyclops,    . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

6 

jn9celIafuous,ZoSig\cbtL9  .       . 

0 

10 

0 

40 

80 

0 

60 

10 

0 

8 

8 

0 

TOTAI., 

6« 

84 

4 

02 

46 

426 

86 

11 

111 

10 

157 

10 

Chemical  Examination  of  Water  from  Bull  Brooke  Ipswich. 

[Parts  per  100,000.] 


1 

Residue  oir 

AnxAMAXom. 

Evapora- 

AMMOiriA. 

NmUMSBV 

1 

3 
1 

tion. 

AS 

E 

s 

m 
g 

Loss  on 
Ignition. 

Albuminoid. 

• 

1 

o 

O 

1 

t 

a 

i 

"o 
O 

1 

1 

I 

1 

Sus- 
pended 

1 

2 

i 

5 

e 

M 
O 

• 

'  1»»7. 

1SM6,  J>ai.  25    V. slight. 

Slight. 

1.20 

6.05 

3.60 

.0008  .0284 

.0232 

.0002 

.88 

.0080 

.0000 

0.99 

1.7 

ISOrvi,  P«»b.22  |V.  slight. 

V.  slight. 

1.15 

6.15 

2.85 

.0016  .0194 

.0194 

.0000 

.75 

.0070 

.0000 

0.86 

2.9 

l«834'Mar.23  '  V.slighi. 

V.  slight. 

1.30 

4.60 

2.40 

.0016  .0252  .0226 

.0026 

.54 

.0050 

.0002 

1.01 

l.l 

19109  Apr. 26    V. flight. 

Cons. 

1.75 

5.85 

2.80 

.0010  .0310  .0298 

.0012 

.65 

.0030.0000 

1.30 

1.9 

1934I7  May  24  ,  V.  slight. 

SHirht. 

2.20, 

7.01) 

3.15 

.0010. 0290  .0288 

.0002 

.62 

.00701.0001 

1.39 

2.2 

10M4  .Tane21  ,  V. slight. 

V.  slight. 

1.731 

6.45 

3.00 

.0000  .0292  .0260 

.0032 

.52 

;.0030.0000 

1.18 

2.0 

19912  July  26  !  None. 

V.  slight. 

2.35| 

8.85 

4.00 

.0012  .0414  .0398 

.0016 

.76 

1.0150.0001 

2.19 

2.6 

SOS47  Aoff.2$ 

V.sNght. 

Slight. 

0.62! 

6.40 

l.ftO 

.0030  .0168  .0162 

.0006 

.72 

1. 00601. 0000 

0.49 

2.6 

90a4&  S^pt.26 

V.  ullght. 

V  slight. 

1.80' 

8.45 

8.55 

.0014.0290.0278.0012 

.80 

.0020'. 0001 

1.41 

2.6 

9904«0et.  25  jV. slight. 

Cons. 

0.60 

6.65 

2.10 

.0046.0158.0158 

.0000 

.76 

.0100'. 0000 

0.44 

3.0 

219K  Nov. 22  IV.  •light. 

Slight. 

1.50 

8.70 

3.85 

1.0030.0304.0286 

.0018 

.81 

1.0060. 0002 

1.81 

2.4 

21606 

Dee.  ST, 

Slight. 

V.  slight. 

1.08 
1.44 

6.26 

2.65  1 

.0024.0196 

.0186 
.0247 

.0010 
.0011 

.78 
.72 

!. 01 10;. 0000 
.0068  onni 

0.81 

2.3 

AV.. 

6.87 

2.90 

.0018 

.0258 

1.11 

2.8 

1 

1 

1  • vwv* 

1 

Odor,  generally  distinctly  vegetable. The  samples  were  collected  from  the  broolc,  near  Its  junction 

^irltli  r>ow*s  Brook,  below  the  storage  reservoir  of  the  Ipswich  water  works.  This  brook  is  not  used  as 
m  •ouree  of  water  supply,  but  a  connection  has  been  made,  io  that  H  can  be  diverted  into  the  storage 
rwmmrvolr  of  the  Ipswich  water  works. 
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KINGSTON. 

Watee  Supply  or  Kingston. 

The  sources  of  supply  of  the  town  of  Kingston  were  increased 
during  the  year  1897  by  sinking  25  tubular  wells  in  the  valley  of 
Furnace  Brook,  about  a  mile  above  the  well  and  filter-gallery  from 
which  the  supply  for  the  town  has  previously  been  obtained.  The 
wells  are  2^  inches  in  diameter,  and  are  sunk  to  depths  varying 
from  23  to  44  feet  beneath  the  surface.  Water  is  conveyed  from 
the  tubular  wells  to  the  large  well  near  the  pumping  station  by 
gravity  through  one  mile  of  cast-iron  pipe  8  inches  and  10  iochefl 
in  diameter.  Water  from  this  source  was  first  used  in  December, 
1897. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Kingston, 
with  reference  to  the  use  of  water  taken  from  the  ground  in  this 
vicinity,  may  be  found  on  pages  21  to  23  of  the  annual  report  for 
the  year  1896,  and  analyses  of  samples  of  water  from  tubular  test 
wells  driven  in  the  valley  of  the  brook  may  be  found  on  page  189  of 
that  volume. 

Chemical  Examination  of  Water  from  Faucets  supplied  from  the  Kingston  Water 

Works, 

[ParU  per  100,000.] 


i 

a 
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188S6 
18839 
19312 
19816 
20649 
21359 


At... 


At... 


. 

« 

B 
O 

Appeabaiiob. 
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♦» 

J 

tt 

•o 

s 

.1 

gg. 

^"^ 

5 

1 

%t 
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1 

J 

i 

ae 

& 
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Si^ 

1S97. 

1 

Jan.    22 

V.sllsbt. 

V.sHgbt. 

.05 

5.10 

Mar.  2*i 

V.allKht. 

V.allgbt. 

.07 

!     5.60 

Mat   26 

July  19 

V.  slight 

Coos. 

.12 

1    4.80 

None. 

Noo«. 

.01 

,     5.60 

Oct.      1 

None. 

None. 

.00 

5.20 

Not.  24 

None. 

V.sliRht. 

.06 
.05 
.15 

5.00 

1897    ' 

5.82 

1 

1898 

5.09 

I 

Ammovia. 

lilTBOOB*     1 
KB             1 

-6 

3 

c 

• 

• 

• 

i 

5 

i 

i^ 

^ 

i 

.0004 

.0088 

.88 

.0400 

.0000 

.0074 

.0020 

.95 

1.0800 

.0080 

.0024 

.0020 

.88 

.0770 

.0000 

.0002 

.0034 

.85 

.0560 

.0000 

.0006 

.0032 

.84 

.0700 

.0001   , 

.0020 

.0050 

.96 

.1040 

.0000 

1 
.0032 

.0082 

.89 

.0827 

1 
.0006 

.0018 

.0006 

.84 

.0488 

.0000 

1 

a 


i 

e 

I 

S 


.12 
.08 
.07 
.07 
.08 
.08 


1.4 
1.8 
1.7 
1.8 
1.9 
2.2 


.W 


.Ml* 


1 


07  !    1.1    •«? 


19      1.6 


lU 


NoTS  to  analyses  of  1897 :  Odor*  nooe.  — The  samples  were  eoHected  from  faaceU  In  tbs  utmm* 

Microscopical  Examination, 

The  organism  Crtnothrix  was  found  in  the  flrstfonr  samples  In  large  nnmbers.    No  orguliBa  wi 
found  in  the  remaining  samplea. 


Water  Supply  or  Lancaster. 

(See  Clinton,) 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


201 


L.A.WRENCE. 


Watee  Supply  op  Lawrence. 


The  following  tables  contain  analyses  of  the  unfiltered  Merrimack 
River  water,  and  of  the  filtered  water  at  the  pumping  station  and  at 
the  distributing  reservoir.  The  results  of  more  extended  chemical 
and  biological  examinations  of  the  water  before  and  after  filtration 
through  the  sand  filter  may  be  found  in  a  subsequent  portion  of  this 
report,  in  the  chapter  on  "  Filtration  of  Water." 


Chemical  Examination  of  Water  from  the  Merrimack  Biver  above  Lawrence, 

opposite  the  Intake  of  the  Lawrence  Water  Works, 

[ParU  per  100,000.] 
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Ignition. 
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1 

Albuminoid 

• 
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c 

• 

s 

•c 
a 

SE 

• 

1 

> 

1 

• 

5  ' 

Sus- 
pended. 

i 

1S97. 

18S06 

Jan.  20 

Distinct. 

Cods. 

.88 

4.70 

1.50 

.0074 

.0206 

.0106 

.0010 

.25 

.0150 

.0002 

.46 

1.8 

18S20 

Feb.  17 

,  Slight. 

Cona.. 
eartny. 

.40 

3.86 

1.50 

.0050 

.0434 

.0214 

.0220  .23 

.0070 

.0001 

.67 

1.3 

1 

1 

1S703 

Mar.  16 

Dlflttnet. 

Cona. 

.50 

3.65 

1.20 

.0018  .0180 

.0166 

.0014 

.17 

.0070 

.0001 

.55 

0.0 

10002 

Apr.  21 

DUtinct. 

Cona. 

.53 

2.65 

1.05 

.0044  .0168 

.0134 

.0034 

.10 

.0070 

.0000* 

.32  0.5 

10301 

May  10 

Slight. 

Slight. 

.70 

3.25 

1.65 

.0030,.  0208 

.0190 

.0018 

.12 

.0030 

.OOOlj 

.70   0.0 

19488 

June  16 

V.slidht. 

Slight. 

.67 

3.20 

1.55 

.0028  .0192 

.0166 

.0026 

.06 

.0020 

.0001' 

.60 

0.6 

10840 

Jaly  21 

Slight. 

Slight. 

.85 

3.40 

1.45 

.0048.0224  .0108 

.0026i 

.12 

.0030 

.oooo: 

.74 

1.0 

3U130 

Aug.  18 

Slight. 

Cona. 

.43 

4.25 

1.75 

.0070. 021 0.0IT6 

.0040 

.22 

.0070 

.0001 

.64 

1.1 

20614 

Sept.  22 

'  Slight. 

Slight. 

.30 

4.35 

1.50 

.0092.0262.0216 

.0036 

.34 

.0030.0003 

.42 

1.1 

20006 

Oct.  2U 

t^llght. 

Cons. 

.38 

4.45 

1.45 

.0102.0218 

.0166 

.0052 

.28 

.01301.0003 

.41 

1.1 

21274 

Nov.  17 

Decided 

Cooa. 

.88 

4.70 

2.30 

.00181.0282 

.0218 

.0014 

.24 

.0040' .0002 

.40 

1.8 

21943 

Dec.  23 

Decided. 

CoDa. 

.70 

8.60 

1.60 

.0012  .0206 

.0186 

.0020 

.22 

.0100  .0002 

1 

.64 

1.7 

Averages  by  Years, 


1 

1888    1 

.30 

3.68 

1.08 

.0026 

.0180 

^ 

^ 

.18 

.0094 

.0002 

^ 

1889    !' 

. 

.30 

8.09« 

0.87* 

.0030 

.0176 

.0144 

.0032 

.17 

.0072 

.0003 

. 

1890 

1 

. 

.33 

4.19t 

1.48t'.0O46 

.0166 

.0132 

.0034 

.17 

.0089 

.0001 

- 

l«9l 

. 

• 

.27 

3.70 

1.82 

.0040 

.0162 

.0121 

.0081 

.18 

.0110 

.0001 

• 

1802 

. 

• 

.43 

4.12 

1.47 

.00421.0181 

.0152 

.0029 

.18 

.0106 

.0001 

- 

1893 

• 

. 

.42 

3.86 

1.48 

.0067 

.0181 

.0141 

.0040 

.20 

.0081 

.0002 

.63 

1894 

. 

• 

.87 

3.70 

1.30 

.0062 

.0167 

.0141 

.0026 

.23 

.0063 

.0001 

.44 

189.5 

- 

. 

.51 

4.34 

1.75 

.0064 

.0240 

.0186 

.0064 

.28 

.0071 

.0002 

.69 

1896 

— 

. 

.42 

8.08 

1.52 

.0068 

.0220 

.0183 

.0037 

1.24 

.0087 

.0003 

.63 

1807 

• 

- 

.56 

8.84 

1.64 

.0040 

.0228 

.0186 

.0042 

.20 

.0067 

.0001 

.64 

1.6t 

1.8 

1.4 

1.1 

1.2 

1.4 

1.2 

1.1 


*  January  to  May. 


t  Aagaat  to  December. 


X  July  to  December. 


KoTK  to  analytea  of  1807:  Odor,  generally  dlatinctly  vegetable,  occaalonally  mouldy  or  maaty.— 
The  iamplea  were  collected  from  the  river,  opposite  the  intake  of  the  Lawrence  water  worka,  aboat  1 
foot  beneath  the  aurface.  For  a  record  of  the  quantity  of  water  flowing  in  the  river  on  datea  when 
HtoDplesof  water  were  collected  for  analyaia,  aee  page  203.  For  a  comparison  of  the  analyses  of  the 
river  water  at  Lowell  and  Lawrence  for  a  aeriea  of  yeara,  aee  **  Merrimack  River,*'  in  the  chapter  on 
••Sxaminatton  of  Blvera.*' 
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liAWBENCE. 

Chemical  Examination  of  Water  from  the  Merrimack  Biver  after  passing  through 

the  Sand  Filter  of  the  Lawrence  Water  Works, 

[Parta  par  100.000.] 


• 

§ 

APPSASAirOB. 

RiSIDUE  CM 

Etapora- 

TIOK. 

AmcoiiiA. 

• 

S 

1 

§ 

.81 

NiTBOOSV 

Aa 

• 

a 

o 
• 
e 

c 
« 

M 

o 

.80 

1 

o 

* 

t 

■e 

§ 

1 

• 

1 
1 

1 

Albam1n< 

• 

! 

1    1 

0 

1 

a 

00 

i 

1 

• 
•c 

SB 

• 

J 

1 

1 

18807 

1S97. 

Jan.  20 

None. 

V.  alight. 

.48 

6.60 

1.76 

.0108 

.0102 

.0002 

.0010 

.0800 

.0001 

1.1 

18681 

Feb.  17 

V.  alight. 

V.  alight 

.68 

6.80 

1.66 

.0210 

.0122 

.0122 

.0000 

.26 

.0850  .0001 

.86 

2.2 

18704 

Mar.  16 

Slight. 

Slight. 

.60 

4.80 

1.66 

.0100 

.0104 

.0104 

.0000 

.22 

.0180.0001  .41 

[                    1 

1.4 

10008 

Apr.  21 

Slight. 

Blight. 

.63 

4.00 

1.86 

.0164 

.0110 

.0008 

.0018 

.22 

.0400 

.0000  .83 

2.2 

10202 
10480 

May  10 

Jane  16 

DUtloet, 

clayey. 

V.  alight 

V.  alight. 
Slight 

.46 
.66 

6.46 
4.20 

1.00 
1.66 

.0114 
.0004 

.0102 
.0104 

.0002 
.0062 

.0010 
.0023 

.22 

.11  " 

.0480 
'.08.50 

.0013 
.0000 

.87 
.66 

2.6 

l.« 

10861 
20140 
20016 

Jaly  21 
Ang.  18 
Sept  22 

Dlatlnet, 
milky. 

DIatlnct, 
milky. 

Slight. 

Slight. 

brown. 
Oooa. 

Slight. 

.66 
.48 
.80 

6.86 
6.86 
4.60 

2.10 
1.46 
1.66 

.0140 
.0102 
.0004 

.0118 
.0104 
.0110 

.0002 
.0072 
.0008 

.0020 
.0082 
.0018 

.24 
.80 
.28 

.0280 
.0480 

.0280 

1 

.0002 
.f;003 
.0000 

.47 
.26 
.80 

2.7 
1.4 

20007 

Oot.  20 

y.  alight 

y.  alight 

.40 

4.26 

1.86 

.0084 

.0000 

.0066 

.0004 

.20 

,.O23O^.000o| 

.22  •  1.4 

21276 

Nov.  17 

V.  alight 

Slight. 

.87 

6.86 

2.26 

.0100 

.0120 

.0110 

.0010 

.80 

.0320 

.0000 

.47    2.6 

21646 

Deo.  23 

SUght. 

SUght. 

.00 

6.00 

1.76 

.0188 

.0180 

.0128 

.0002 

.24 

.0210 

.0000  .46  '  U 

1        ' 

Averages  by  Tears. 


1804 

- 

- 

.80 

0.10 

1.41 

.0108 

.0004 

.0081 

.0018 

.80 

1806 

- 

- 

.60 

6.06 

1.70 

.0146 

.0108 

.0004 

.0014 

.81 

1800 

- 

- 

.40 

6.48 

1.64 

.0121 

.0000 

.0070 

.0020 

.26 

1807 

- 

- 

.60 

5.17 

1.08 

.0128 

.0108 

.0006 

.0013 

.26 

.O80O;.00O2 

.0274.0001 
.0810.0004 


.29  I  2.8 
I 

.66  2.7 

.32  2.4 


.0817,. 0002  .38  :  2.6 


Nora  to  analyaea  of  1807 :  Odor,  frequently  none,  oceaalonally  regetable  or  mooldy. The  MiwplM 

were  collected  from  a  faooet  In  the  check-Talve,  Jaet  beyond  the  pomp,  and  repreeent  water  freo  tbe 
river  which  haa  paaaed  throogh  the  aand  filter,  mingled  with  a  email  amoant  of  ground  water,  whkk 
entera  through  the  bottom  and  aldee  of  the  filter  and  which  oontalna  conilderable  free  ammonia  and  Iroa. 
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I^WBENCE. 

Chemical  Examination  of  Water  from  ihf  Distributing  Reservoir  of  the  Lawrence 

Water  Works, 


[Paru  per  100.000.] 

• 

a 

1 
1 

ArrSABAVOB. 

RsaiDUB  oil 
Evapora- 
tion. 

Akmokxa. 

i 
1 

.26 

NlTBO«Bll 

Aa 

• 

1 

a 

i 

§ 
1 

1 

• 

1 

Be 

I' 

1 

Albuminoid. 

i 

I 

s 

1 

1 

1 

ii 

m 

18306 

1S97.   1 
Jan.  20 

;V.  alight. 

V.aUght. 

.42 

5.05 

2.00 

.0082 

.0116 

.0008 

.0018 

.0200 

.0001 

.86 

18530 

Feb.  IT 

V.  alight. 

V.  alight. 

.48 

4.80 

1.60 

.0112 

.0118 

.0118 

.0000 

.27 

.0280 

.0001 

.80 

18705 

Mar.  16 

V.  alight. 

V.aHght. 

.40 

4.30 

1.15 

.0070 

.0004 

.0002 

.0002 

.22 

.0250 

.0000 

.81 

10004 

Apr.  21 

V.  alight. 

V.  alight. 

.85 

4.05 

1.25 

.0086 

.0064 

.0068 

.0016 

.16 

.0280 

.0000 

.20 

10203 

May  10 

V.allghL 

Blight. 

.85 

3.40 

1.45 

.0014 

.0104 

.0076 

.0028 

.16 

.0250 

.0001 

.35 

10400 

Jane  16 

None. 

V.aUght. 

.40 

4.15 

1.45 

.0020 

.0104 

.0078 

.0026 

.10 

.0820 

.0000 

.80 

10650 

July  21  ^ 

V.  alight. 

V.aHght. 

.40 

4.25 

1.55 

.0038 

.0118 

.0006 

.0022 

.21 

.0250 

.0000 

.44 

20141 

Aug.  18 

V.  alight. 

V.aUght 

.83 

4.85 

1.50 

.0024 

.0108 

.0000 

.0018 

.22 

.0170 

.0008 

.35 

10616 

Sept.  22 

V.  alight. 

V.  alight. 

.28 

4.55 

1.70 

.0088 

.0130 

.0110 

.0020 

.26 

.0250 

.0001 

.30 

20008 

Oct.  20 

1 

V.  alight. 

V.aHght. 

.20 

4.50 

1.40 

.0006 

.0062 

.0062 

.0000 

.32 

.0620 

.0000 

.21 

21276 

Nov.  17  , 

V.  alight. 

SHght. 

.45 

4.70 

1.75 

.0044 

.0106 

.0008 

.0008 

.80 

.0300 

.0000 

.42 

11644 

Deo.  23 

V.  alight. 

Slight. 

.40 
.87 

4.40 

1.60 

.0078 
.0051 

.0100 
.0104 

.0086 
.0080 

.0014 
.0015 

.28 

■ 

.22 

.0220 
.0274 

.0000 
.0001 

.40 

2.2 

Av 

4.45 

1.58 

.34 

1.7 

1 

Odor,  generally  none,  aometimea  vegetable  or  monldy . The  aamplee  were  eolleoted  from  a  fanoet 

nt  the  gate-hooae,  and  repreeent  water  flowing  out  of  the  reaervoir.    The  reaervoir  ia  anppUed  with 
Altered  water. 


Volume  of  Water  flowing  in  the  Merrimack  Biver  at  Lawrence  on  the  Dates  when 

Samples  of  Water  were  collected  for  Analysis. 


VOLCMK  VLOWIHO  III  THE 
MaaRIMACK   KlVBR.  IM 

Cubic  Fbkt  pkb  Sbcovd. 

Datb. 

VOLimB  FLOWIBO  IB  THB 

Mbrkimace  RIVRB.  IV 
CITBIC  FBBT  PBB  HBCOBD. 

Datb. 

Rate  of 

Flow  during 

Eleven 

Hours  of  the 

Day. 

Rate  of 
Flow  dnring 

Twenty- 
four  Uoura. 

Rate  of 
Flow  dnring 

Eleven 

Hoars  of  the 

Day. 

Rate  of 
Flow  during 

Twenty- 
four  Houra. 

1S97. 
Jan.    SO.  . 

Feb.    17.  ...       . 

liarohlO 

^prU  21 

May    10 

JOEM    16,    . 

4,560 
6,431 
11.587 
18.480 
10.086 
18.717 

8.104 

4.530 

10,365 

17.085 

0.481 

17,5&0 

1897. 

July  21 

Ang.lOi   .... 
Sept.  22,  .... 

Oct.  20 

Nov.  17 

Deo.  23 

11.077 
6,000 

4,141 

4,086 

7,002 

12.070 

0,858 
4,160 
1.804 
2,716 
6,281 
10,878 

' 
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Water  Supply  op  Lee. — Perkshibe  Water  Company. 

The  advice  of  the  State  Board  of  Health  to  the  Berkshire  Water 
CompaDy,  relative  to  taking  an  additional  supply  of  water  from 
Basin  Pond  Brook  in  that  town,  may  be  found  on  pages  24  and  25 
of  this  volume.  Samples  of  water  collected  from  the  present  sources 
and  the  proposed  additional  source  of  supply  are  given  in  the  follow- 
ing tables :  — 

Chemical  Examination  of  Water  from  the  Upper  and  Lower  Reservoirs  of  the 

Berkshire  Water  Company, 

[ParU  p«r  100.000.] 


jl 

B 


S 


18607 
20065 
20066 


1897. 

Mar.     2 

Aag.    0 
Aag.  10 


Appkaxaiios. 


a 
H 


a 
« 

a 


V.  slight. 
Slight, 
v.  slight. 


v.  slight. 

Slight. 

y.sUght. 


.35 
.43 
.87 


Rrsiduk  oil 

EVAPOtA- 
TIOM. 


1 


a 

n 

5 


3.00 
2.55 
8.85 


1.05 
1.55 
1.06 


Ammomia. 


• 

1 

1 

1 

i 

hi 

h( 

H 

O 

CO 

.0050 
,0008 
.0002 


Albuminoid. 


.0126 
.0222 
.0122 


.0124 
.0158 
.0110 


.11 
.05 
.04 


KiTBOOBV 

AS 


I    z 

s 


1 

I    B 

.1      3 

I  i 


i 


SB    '    O  '  3 


.0100^.0001   .41     1.1 

I  I 

.0030^.0000  .61    0.S 


.0030  .0000  .46  '  1.1 


Odor,  fKlotly  vegetable.  An  nopleasant  odor  was  developed  In  the  second  sample,  oo  heatiiif. — 
The  first  sample  was  collected  from  Coddlog  Brook,  Just  above  Its  entrance  to  the  lower  reservoir  of  tk% 
Berkshire  Water  Company;  the  seoond  sample,  from. the  upper  reservoir;  and  the  last,  frooa  the 
lower  reservoir. 

Microscopical  Examination. 

No.  18607.    No  organisms. 

No.  20065.  Diatoroacem,  ^tterion«/to,  24;  ZXatoma,  24;  5yn0(fra,  IS.  Rhizopoda,  ^rc#/M,  2.  la- 
fasorla,  Oinobryon,  38;  EugUna,  6;  Ptridinium,  46.  Vermes,  Anurta,  2.  Misoellaneoas,  Zooglaa,  3I> 
ToUl,  174. 

No.  20066.    Diatomaoe«,  Diatoma,  6;  ^^aoicuto,  8;  5yntf<lra,l.    Total,  0. 


Chemical  Examination  of  WcUer  from  Basin  Pond  Brook  in  Lee. 

[ParU  per  100,000.] 


g 

as 


18606 
18718 


i 


6 


1897. 

Mar.   2 

Mar.    6 


Appbabavci. 


c 

g 


None. 
V.  slight. 


V.  slight 
Blight. 


o 


.43 
.52 


Kksidub  om 

I     EVAPORA- 
I  TIOV. 


S 


3 


3.50 
2.75 


1.10 
0.90 


Ammoxia. 


Albuminoid. 


> 


4 

a 


NiTBooaa 

AS 


.0006.0006 


.0010 


.00101.0120.0112 


z 

s 


r 


« 

I 


3 

'    e 
e 


! 


«  s  ? 


o    a 


.0000  .16   1.0180.0000  .M  '  1.S 

ll        -I  '  I 

.0008.  .06     .0120  .0000  .55  <  M 

ll     :t       'I     i_ 


Odor  of  the  first  sample,  faintly  vegetable;  of  the  last,  none,  becoming  faintly  vegetable  oo  bsstlaf. 
The  samples  were  collected  from  Basin  Pond  Brook,  at  a  road  crossing  about  a  mile  above  iu  raoath. 
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liEICESTEB. 

Water  Supply  op  Leicester  Water  Supply  District, 

Leicester. 

ChemiecU  EzamincUion  of  Water  from  the  Wells  of  the  Leicester  Water  Supply 

District. 

[Parte  per  100,000.] 


of 
Collection. 

APPRASAIICa. 

neon 
.raporatton. 

Ammonia. 

Smoomxt 

AS 

• 

§ 

1 

• 

5 

a 

• 

• 

s 

• 

1 

6 

B 

1 

TurW 

1 

i 

2« 
S 

1 

Albu- 
rn 

.3 

5 

o 

1 

n 

i 

5 

1S97. 

1 

18S81 

Jan.  27 

None. 

None. 

.08 

4.60 

.0012 

.0060 

.26 

.0770 

.0000 

.10 

1.7 

.0000 

18776 

Mar.  16 

None. 

None. 

.28 

4.60 

.0008 

.0040 

.24 

.0480 

.0000 

.10 

1.4 

.0060 

10349 

June  1 

None. 

None. 

.06 

6.40 

.0002 

.0006 

.20 

.0480 

.0000 

.06 

1.4 

.0030 

19832 

Jaly  20 

None. 

None. 

.40 

6.00 

.0006 

.0086 

.24 

.0300 

.0000 

.66 

!•! 

.0060 

20491 

Sept.  14 

1  None. 

None. 

.12 

4.60 

.0002 

.0024 

.20 

.0460 

.0000 

.06 

2.1 

.0260 

21881 

Nov.  26 

None. 

None. 

.12 
.18 

4.90 

.0016 

.0062 

.30 

.0980 

.0000 

.14 

2.6 

.0030 

At... 

6.12 

.0008 

1 

.0046 

.26 

.0677 

.0000 

.20 

1.7 

.0068 

1                 1 

Odor,  none. The  earn  plea  were  coUeeted  from  a  faneet  In  the  village. 


Chemical  Examination  of  Water  from  an  Underdrain  beneath  the  Sewers  at 

Leicester, 

[ParU  per  100,000.] 


• 

▲rrBABAVCB. 

• 

1 

s 

X 

Ammokia. 

1 

U 

NiTkooaM 

AS 

Oxjgeo 

Conaumed. 

i3 

i 

IB 

• 

1 

i 

<2 

1 

1 

• 

1 

1 

SB 

i 

5 

• 

1 

19486 

18806 
21680 

1897. 

Feb.  10 

Mar.  17 
Dm.  16 

• 

v.allgbt. 

None. 

Decided. 

Slight. 

None. 

Cona. 

.08 
.02 
.18 

14.80 
14.40 
10.60 

.0162 
.0170 
.0408 

.0086 
.0088 
.0200 

2.86 
2.67 
2.12 

.8600 
.4000 
.6000 

.4600 

.0010 

.0006  ' 

1 

.0022  ; 

.04 
.03 
.26 

4.6 
4.9 
7.0 

.0110 
.0100 
.2800 

Av... 

1 

.08 

16.07 

.0248 

.0108 

2.88 

.0012 

1 

.11 

6.6 

.1008 

Odor  of  the  flrat  aarople,  none;  of  the  aecond,  none,  becoming  faintly  monldy  on  heating;  of  the  laat, 
decidedly  muaty  and  ntipleaaant.  — —  The  aamplea  were  collected  from  the  nnderdraln  in  Pine  Street. 
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Water  Supply  op  Lenox. — Lenox  Water  CJompany. 

ChemiccU  ExamincUion  of  Water  from  the  Storage  Reservoir  of  the  Lenox  Water 

Company, 

[ParU  per  100,000.] 


I 

a 

a 


21094 


I 

I 

s 
2 


1S97. 

Not.   0 


AmARAKOB. 


SUffht. 


Slight. 


.12 


Kksidub  ox 

EVAPOSA- 
TIOV. 


.4 

s 


I 

§1 


0.60 


1.76 


AMMOVtA. 


.0010 


Albamlnold. 


.0188 


i 


•2 


.0122 


.0016 


.10 


MiTBOOSV 


I 

as 


.OOOtt.OOOl 


1 


0 

& 

M 

o 


I 


.11 


7.f 


Odor,  Dooe,  b«eomlng  fftlntly  vegeUble  on  hMtlog.— The  Mmple  wm  eollectad  from  Um  uiaiTiilt 
00  WUliamt  ElT«r,  near  Its  oatloi. 


Microscopical  Examination, 

DUtomaeeiB,  JTavkula,  4;  Syfudra^  0;  TabellaHa^  16.    Infoaorlm,  OUiaUd  ^/Worian,  S;  (Mm- 
«/to,  6;  ZMno^ryoA,  1,688.    V«rm«ft,  ^nurM,  1.    OrottAce*,  Oyclop9,  .02.    Total,  1,024. 


C^emtcoZ  ExamincUion  of  Water  from  the  Distributing  Beservoir  of  the  Lenox 

Water, Company. 

[ParU  per  100,000.] 


a 
9^ 


8 

O 
« 

m 


21006 


1S97. 

Nov.    0 


APPSAlAirOB. 


^ 

5 


(2 


V.  alight. 


SUght. 


.00 


RasiODK  on 
Etapora- 

TICK. 


o 


6.70 


I 

e5 


i 


1.00 


AmconA. 


AlbomlDold. 


5 

o 


.0004 


.0078 


IB 

I 


a 


« 


.0064 


.0024 


a 


.08 


KlTBOOXH 


I 


oooo.oooo 

I 


I 

o 
■ 

§ 

I 

M 

o 


M    M 


Odor»  none.  ——The  aample  waa  eollected  from  the  reaerrolr. 


Microscopical  ExamincUion, 

# 

Dlatomaoen,  A$Urtonetta,  618;  OydoUllat  2;  Kaviculat  7;  Synsdra,  48;  TabtltaHat  10.  Alf** 
/Vx>A>coccii«,  18.  lofoaorla,  OodoiuUa,  2;  Dinobryon,  20;  iVrM<n<t«}ii,  9.  Varmaa,  .<lji«r«a,4.  Tatil. 
837. 
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Ii£OMINST£B« 

Water  Supply  op  Leominsteb. 

Chemical  Examination  of  Water  from  Haynes  Bestrvoir^  Leominster, 

[ParU  per  100,000.] 


18STS 
18847 
19822 
1W44 
SUflQ2 

sise? 


At. 


6 

9 


1S97. 

Jan.  27 
Mar.  23 
May  25 

July  28 
8opt.28 
Not.  23 


Appbabahob. 


Slight. 

V.  flight. 

V.silgbt. 

Distinct. 

V.sJiKbt. 

Slight. 


Slight. 

V.  slight. 

Slight. 

Cons. 

Blight. 

HeaTy. 


.58 
.10 
.28 
.80 
.80 
.88 


.81 


KbSIODB  OB 

RVAPOBA- 

TIOH. 


I 


3 


8.65 
1.75 
1.05 
2.50 
2.25 
2.86 


2.80 


1.80 
0.55 
1.10 
1.25 
1.60 
1.50 


1.80 


Akxobia. 


Albnmtnold. 

t 

i 

1 

1 

1 

it 

7b 

.0106 
.0022 
.0006 
.0026 
.0U02 
.0080 


.0082 


.08061 

.0182 

.0346 

.0442 

.0426 

.0874 


.0661 


.0886 
.0124 
.0184 
.0268 
.0284 
.0202 


.0265 


.0010 
.0068 
.0162 
.0184 
.0144 
.0082 


.0106 


NlTBOOBB 

At 

1 

• 

1 

i 

M 

£ 

5 

S 

ifi 

9i 

.20 

.0050 

.0001 

.18 

.0050 

.0000 

.14 

.0000 

.0000 

.15 

.0030 

.0000 

.16 

.0000 

.0000 

.16 

.0020 

.0000 

.16 

.0025 

.0000 

•g 

a 

a 

m 
§ 

a 

I 


.61 
.20 
.85 
.46 
.48 
.47 


.48 


i 
I 


0.6 
0.0 
0.0 
0.8 
0.8 
0.5 


0.8 


Odor,  Tegetable;  in  Jannary,  alao  nnplaasant;  in  March  and  May,  faintly  fishy. The  aainplea 

were  collected  from  the  reserroir.    For  monthly  record  of  height  of  water  in  thla  reaerrolr,  see  page  210. 


Microscopical  Examination  of  Water  from  Haynes  Reservoir^  Leominster, 

[Number  of  organlsma  per  cubic  centimeter.] 


1S97. 


Jan. 


Mar. 


May. 


jQly. 


Oct 


KOT. 


Dwkj  of  examination, 
Number  of  sample, 


80 
18878 


25 
18847 


27 
10322 


80 
10044 


4 
20602 


20 
21367 


PLANT0. 


DUttomaceaa, 

Aaterlonella, 
Melosira,       . 
Hyoedra,         • 
Tabellarla,     . 


Cyanophyceao, 

Cc»losph»riam, 
Mleroc>stU,  . 


Eodorina, 
Stauraatmm, 


8  0 

0  0 

0  0 

4  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 


K8 

0 
150 

0 
772 

IS 

3 
5 


282 
0 


180 

56 

102 

4 

18 


26 
0 

68 

0 
0 


1,510 

152 

502 

68 

606 

8t 

0 
82 

174 

2 
92 


t68 

56 

22 

U 

188 

0 
0 


58 

0 
12 


ANIMALS. 


IniliBoria, 

Dlnobryon, 
PeridiQlum, 


Omatacea, 


1,t88 

1,282 
2 

s 

pr. 


88 

4 
82 

0 
0 


000 
0 

I 

pr. 


884 

0 
260 

4 

0 


8 

0 
0 


pr. 


4 

0 
0 

4 

_pr. 

88 

850 


Mi*ttUantiru9t  Zodglosa, 


50 


Total, 1,200 


83 


100 
2,288 


100 
662 


180 
1,882 
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ZiEOUntSTER. 

Chemical  Examination  of  Water  fro 

[P»rH  p«r  1 


R  Mor$e  Eeaervoir,  Leomiruter. 
t.ooo.] 


i 

"^vH^"" 

A™..,.. 

1 

g 

u 

'i 

1 

a 

1 

1 

1 

i' 

1 

1 

1 

f ; 

1 

1 

ii 

1 

iBsn 

IMT. 

V,.llBhl. 

V.Mgbt. 

n 

i.6S 

O.M 

OOH 

out 

.OIU 

.oom' 

0«« 

M 

I8MI 

Uir.  53 

V.iltgbl. 

V.atlflil. 

18 

l.«S 

l>.M 

0000 

.OOM 

.0014 

.10 

.««, 

0000, .» 

«.o 

1S321 

M.r  u 

V..lljh..  Slight. 

so 

a.oo 

O.M 

oooe 

oiot 

.0130 

.0020 

11 

m 

0000. M 

4.4 

imi 

JaljF  S8 

V. 111(111.   Bllgbt. 

S3 

3.(0 

1.10 

ooit 

.o«i.:'.i. 

■"» 

OOM  .« 

«J 

KKi 

s«pi.as 

V..ll|b<.   BHsht. 

M 

i.ao 

i.to 

0001 

OMS 

.oom'.u 

3 

00001.41 

4.1 

ai3M 

Not.  13 

V  ■llihl.  Con.. 

M 

l.W 

1.10 

OOBO 

02M 

~ 

.oos^la. 

JMO^ 

4.) 

M 

0,  oeoHloDallv  mouldy. Tha  un 

rTulrhii  bHodivgrlsdlnto  lion*  H 


Chemical  Examinalitm  of  Water  from  Fall  Brook,  above  the  Fall  Brook  Reservoir. 

[Pin*  per  100,000.1 


1 

ArPKunoB. 

"eV^^ 

A»«.. 

.™.i. 

i 

1 

f 

1 

1 

1 

J 

1 

i 
1 

1 

1:1 

1 

I 

1 

A- 

Mim 

'     ' 

Nod*. 

v.tiigbt. 

>.» 

..« 

l.» 

.0010 

..» 

.0000 

.10 

.«».««.'.,.... 

ism 

J     , 

Slliht, 

CODI. 

1.40 

s.ss 

I.U 

.000. 

.OlS. 

.0100 

.oa«4 

.10 

J.™'.-  ... 

ItMt 

Noo*. 

V..llghl. 

OM 

S.40 

1.0* 

.0009 

.OtOI 

.««.«» 

11 

.OOSo'.OOOl      «  ■  9.J 

lUU 

V.tUsbt. 

V.illghl. 

0..6 

S.OS 

1.00 

.oooa 

.OOH 

.»,»„ 

JO 

.0060.0000  ..«;,.» 

»s« 

V.illsbl. 

V..llgbl. 

..! 

i.u 

O.M 

.0010 

.0134 

..,„x,. 

.oo»'.«oojl.«'o.. 

una 

V.>ll|bl. 

Slight. 

0.00 

3.  It 

O.M 

0008 

.J.»» 

u 

.0000 -0000 '.go    0.1 

lom 

V.  •light. 

V.  .light. 

1.00 

3.20 

1.16 

oooi 

OUfl 

.0080 -0000 '.«     « 

iwsa 

Naoe. 

Slight. 

0.B3 

J.TO 

1.40 

». 

OWI 

..«..«> 

» 

ooso-ooooj.M    ,j 

tOHl 

Nod*. 

V.  .light. 

D.o; 

S.M 

l.T» 

«. 

01T9 

.,«L»„i 

aosO'Ooooj.gi 

•.i 

anw 

Son*. 

v.. light. 

o.c« 

1.00 

1.80 

^ 

OIH 

.»., 

IS. 

oow[-oooo-.» 

M 

iisa 

I     1 

moat. 

Bllgbl. 

o.w 

I.U 

1.80 

««..,. 

.»|.»„| 

K 

«.■ 

3109 

-     -, 

Non*. 

V..llgl.(. 

o.ta 

S.ll 

•i- 

OOJS'.CMIM' 

— . 

0130-0000  .u 

•.1 



■ 

___ 



.. 

' 



'TagMabl*. Tb«  u 


ID  uuUt*''  tot  UmI  DWBlh  bas  b. 
>M*d  from  Fkll  Braok,  *•  H  mm 
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Iii:OMIN8TEB. 

Chemical  Examination  of  Walerfrom  Fall  Brook  ReservoiVy  Leominster, 

[Parta  p«r  100,000.] 


Rksidcb  cm  t 

• 

1 

Appbabaxob. 

EVAI*OBA- 
TIOM. 

AXMOHIA. 

• 

• 

1 

e 

NlTBOOBH 
AS 

i 

5 

s 

1 

i 

• 

6 

1 

Loss  on 
Ignition. 

• 

Albuminoid. 

i 

2 

• 

1 

1 

a 

a 
Z 

5 

Turbidity. 

• 

1 

t 
1 

a 

00 

i 

% 

S 

1896.    { 

18140 

Dec.  !5  ,  Decided, 

Slight. 

.66 

4.10 

1.66 

.0014 

.0200 

.0164 

.0046 

.27 

.0070 

.0002, 

.71 

1.8 

clayey. 

1897. 

18228 

Jan.     1     Decided, 

Slight. 

.00 

4.80 

2.86 

.0008 

.0268 

.0174 

.0084 

.82 

.0060 

.0001 

.82 

1.4 

18376 

clavey. 
Jan.  27  ^  Distinct. 

V.  slight. 

.68 

4.66 

1.00 

.0010 

.0282 

.0266 

.0026 

.33 

.0060 

.0001 

.66 

0.8 

18586 

Feb.  22  .Slight, 

V.sUght. 

.60 

4.70 

S.16 

.0030 

.0240 

.0202 

.0088 

.80 

.0000  .00011 

.68 

0.0 

:      milky. 

18841 

Mar.  23     Slliehl. 

Oona. 

.40 

2.46 

1.00 

.0028 

.0162 

.0126 

.0026 

.14 

.0070 

.0002 

.41 

0.6 

19117 

Apr.  27     Slight. 

Slight. 

.30 

2.20 

1.00 

.0006 

.0144 

.0122 

.0022 

.18 

.0030 

.0001 

.42 

0.6 

19StO 

May  26  1  might. 

Cons. 

.80 

2.60 

1.86 

.0006 

.0228 

.0188.0090' 

.16 

.0000  .0000 

.40 

0.2 

19667 

Jane  23!  V.ilight. 

Slight. 

.28 

2.86 

1.80 

.0042 

.0198 

.0144 

.0064 

.18 

.0000.0000 

.40 

0.2 

I9M2 

Jnly  28 

1  None. 

V.  slight. 

.20 

2.60 

1.16 

.0072 

.0190 

.0164 

.0086.^ 

.18 

.0040.0000 

.46 

0.8 

20J80 

Ang.  25 

Slight. 

Slight. 

.28 

2.66 

1.86 

.0080 

.0188 

.0138.0060 

.16 

.0030.00001 

.43 

0.6 

20(160 

Sept.  28    V.ilight 

Slight. 

.32 

2.66 

1.86 

.0034 

.0202 

.0182 

.0020 

.16 

.0000 

.0000 

.36 

0.6 

20965 

Oct.   26. |V. slight. 

V.sUght. 

.30 

2.76 

1.60 

.0032 

.0106 

.0184 

.0012 

.20 

.0060  .0001 

.34 

0.8 

21364 

Nov.  23 

1  None. 

Cons. 

.88 

2.60 

1.26 

.0018 

.0206 

.0174 

.0082 

.22 

.00601.0000 

.37 

0.8 

21696 

Dec.  29 

V.  slight. 

Slight 

.88 
.88 

2.86 

1.20 

.0006 
.0026 

.0182 
.0200 

.0134 
.0160 

.0048 
.0041 

.26 
.21 

.0070 
.0036 

.0000 
.0001 

.38 
.47 

0.8 

At.*.' 

;l 
1 

3.06 

1.40 

0.7 

!                        t!                          1 

1 

*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  month  has  been 
used  In  making  the  average. 

Odor,  generally  distinctly  vegetable,  occasionally  sweetish  and  unpleasant.  The  iron  was  determined 
in  ten  samples,  the  average  amount  In  parta  per  100,000  being  .0146.  — >  The  samples  were  collected  from 
tbe  reeervoir,  from  1  to  6  feet  beneath  the  surface.  For  monthly  record  of  height  of  water  in  this  reaer- 
rolr,  see  page  210. 

Microscopical  Examination, 

The  organism  Dinobryon  was  found  in  each  of  the  first  seven  samples,  the  largest  number  found  In 
any  one  sample  being  616  per  cubic  centimeter  in  the  sample  collected  January  1.  An  inslgnlflcant 
Bomber  of  organisms  was  found  in  each  of  the  other  samples. 

Chemical  Examination  of  Water  from  Fall  Brook  Reservoir ^  Leominster^  collected 

near  the  Bottom, 

[ParU  per  100,000.] 


1 

Kbsiocb  on 

• 

g                  Appbasahcb. 

EVAPOBA- 

Ammovia. 

NiTROOKN 

^ 

■s      li 

TIOM. 

AS 

a 

s 

1 

g 

M 

o 

Date  of  CoIIe< 
Tarbldity. 

• 

Albuminoid. 

1 

s 

a 

0 

1 

1 

1 

1 

Loss  on 
Ignlttc 

1 

H 

i 

s 

• 

1 

00 

• 

1 

• 

1 

SB 

• 

i 

o 
S 

1897. 

18S77    Jan.   27  •  Distinct. 

Slight. 

.68 

6.60 

2.06 

.0068 

.0264 

.0216 

.0048 

.20 

.0070 

.0000 

.61 

1.6 

UM7     Feb.  22     Distinct. 

Cons. 

.00 

6.60 

2.70 

.0268 

.0842 

.0206 

.0136/. 35 

.0030 

.0001 

.72 

2.2 

18842  ,  Mar.  23     Slight. 

Cons. 

.60 

6.10 

1.60 

.0054 

.0218 

.0160  .0058' 1.22 

.0030|.0004 

.49 

1.8 

191 18 

AprU27     Slight. 

Slight. 

.80 

2.26 

0.96 

!. 0016. 0190 

.0150 

.0040 

.18 

.0030 

.0002 

.30 

0.6 

19820 

May   25     Slight. 

Cods. 

.80 

2.40 

1.10 

.0008 

.0104 

.0114 

.0080 

.16 

.0030 

.00O0||.37 

0.2 

19668 

Jane  23    V.sUght. 

Cons. 

.36 

8.20 

1.40 

.0104 

.0208 

.0160 

.0048 

.17 

.0000 

.0003  1.40 

1.0 

i9»a 

Jaly  28     V.  slight. 

Cons. 

.80 

2.96 

1.16 

.0164 

.0224 

.0162 

.0062 

.18 

.0020 

.0000 

.47 

0.6 

202M 

Aug.  26     Distinct. 

Slight. 

.67 

3.10 

1.40 

.0202 

.0224 

.0184 

.0040, 

.14 

.0020 

.0000 

.40 

0.8 

SMOl 

B«pK.28    V.sUght. 

V  slight. 

.30 

2.60 

1.86 

.0032 

.0220 

.0206 

.0014 

.17 

.0000 

.0000 

.33 

0.3 

20966 

Oct.   26    V.sUght. 

V.sUght. 

.30 

2.76 

1.66 

.0014 

.0142 

.013(^ 

.0006' 

.19 

.0190 

.0001 

.84 

1.0 

tlMb 

Nov.  23    V.sUght 

Cons. 

.87 

2.60 

1.86 

.0018 

.0194 

.0184 

.0010, 

.18 

.0030 

.0001 

.88 

0.8 

tinan 

Dm.  29     Slight. 

Cona. 

.86 

2.70 

1.10 

.0014 
.0078 

.0164 
.0216 

.0158 
.0170 

.0006 
.0046 

.22 
.20 

.0070 
•0043 

.0000 

.38 
.46 

0.8 

Av... 

.46 

8.48 

1.47 

.0001 

1.0 

1 

Odor,  generally  distinctly  vegetable  and  occasionally  also  unpleasant.    Tbe  Iron  was  determined  In 

ten  aamplee,  the  average  amount  In  parta  per  100,000  being  .0690. The  samples  were  collected  from 

the  ftwvolr  near  the  gate^house,  about  1  root  from  the  bottom. 
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LEOMINSTER. 

Table  showing  Heights  of  Water  in  the  Storage  Reservoirs  of  the  Leominster  Water 

Works  on  the  First  of  Each  Month  in  1897. 


Datb— lt97. 

Haynea 

Reeerroir. 

HlKh  Water, 

12.60  Feet 

Morse 
Reeervoir. 

Htsli  Water, 
26.00  Feet. 

FaUBnMk 

KeMTToir. 

BictaWatff. 
28.17  feet 

Jan.    1, 
Feb.    1, 
March  1, 
April  1, 
May     1, 
June   1, 
July    1, 
Aug.   1, 
8ept.  1, 
Oct.     1, 
Nov.    1. 
l>eo.    1, 

Fert. 
10.00 
10.60 
11.88 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 

FeeL 
18.60 
18.88 
14.00 
26.00 
24.68 
24.00 
28.60 
21.00 
22.00 
24.00 
26.00 
26.00 

Fed. 

16.W 
17.00 
18.17 
28.29 
26.00 
27.1T 
27.42 
28.  IT 
28.  IT 
28.  IT 
28. IT 
28.  IT 

Water  Supply  of  Lexington. 

Chemical  Examination  of  Water  from  Vine  Brooke  above  the  Storage  Reservoir  <^ 

the  Lexington  Water  Works. 

[Parte  p«r  100,000.] 


Date  of  Collection. 

Afpkabakcb. 

KEeiDUB  OM 

EvAFoaa- 

TIOK. 

Ammovia. 

• 

s 

1 

1 

.46  i 

1 

NITBOOKK 
A8 

.  1 

1! 

a 

• 

1 

i 

• 

6 

• 

1 

Loeion 
Ifnitlon. 

• 

1 

Albuminoid. 

• 

1 

i 

• 

5 

i 

O      3 

a 

3 

5r. 

t 
8 

.3 

Sus- 
pended. 

18507 

1807. 

Feb.  16  ^ 

1 

V.  alight. 

V.  Blight. 

.10 

4.66 

1.16 

.0028 

.0002 

.0080 

.0002 

.0280 

.oeoi 

.n !  1.1 

1 

Odor,  faintly  vegetable,  dlaappeartog  on  bemtlog.  — The  aample  waa  collected  from  lb«  brook,  H 
entrance  to  storage  reeervoir. 

Chemical  Examination  of  Water  from  the  Vine  Brook  Storage  Reservoir  (f  the 

Lexington  Water  Works. 

[ParU  per  100.000.] 


E 

s 

y. 


c 
o 

u 

zs. 
o 

o 

9« 


APPEAItAirCI. 


1 


c 

a 


.2 

3 


18606 

10011 

19469 

20lO4< 

20826 


1897. 

Feb.  16 
Apr.  12 
June  14 
Aug  16 
Oct.  18 


21616  Dec  21 


Av. 


V.  Blight. 

Distinct. 
Distinct. 
Hltght. 
Distinct, 
green. 
Decided. 


V.  slight. 
Slight. 
V.  slight. 
V.  slight. 
Cons., 

green. 
Slight. 


.10 
.38 
.36 
.88 
.68 

.90 


.48  ' 


Kksiix'r  on 

Evapora- 

tion. 

1 

Loss  on 

Ignition. 

4.66 

1.26 

3.06 

1.86 

4.60 

1.40 

6.10 

8.10 

9.06 

6.85 

7.46 

8.96 

6.98 

2.82 

AlUfOlflA. 


i 


Albuminoid. 


1 

8 


1 
CO 


.0084 

.0016 
.0008 
.0018 
.0004 


.0021 


.0074 
.0204 
.0290 
.0480 
.0606 


.0046  .0616 


.0846 


.0062 
.0164 
.0160 
.0828 
.0850 


.0261 


.0012 
.0040 
.0I80; 
.0162; 
.0166 


NrraooKs  > 

A8 


o 
z  I 

u  I 


.0440  .0076 


.0094 


.44 
.36 
.36 
.47 
.48 

.66 


.44 


V, 


.0280  .0000 
.0230  .0002 
.0230 
.0020 


.0001 
.0000 


0480|.000u 
0160  .0001 


.0232  .0001 ,  O.M  1.1 


Odor,  generally  vegeuble,  frequently  flahy,  oocaalonally  maaty  or  nnpleaaaou  <— —  Tbt 
were  collected  from  the  reeervoir. 
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LEXINGTON. 

Microscopical  Examination  of  Water  from  the  Vine  Brook  Storage  Reservoir  of 

the  Lexington  Water  Works, 

[Number  of  organlama  per  cubic  centimeter.] 


1897. 


Feb. 


April. 


Jone. 


Aug. 


Oct 


■  '    » 


Dec 


Day  of  ezaminAtion,        •       • 
Number  of  aamplo,  .       •       •       . 

PLANTS. 
Diatoznaceee,     .... 
Synedra,      .       .       .       •       . 

Cyanophyoeea,  Olathrocyatla, . 

Alff8D, 

ANIMALS. 

InftiBoria, 

Dioobryon, 

Mallonionaa,       .... 
PeridiDlum,        .... 

Vermes, 


18 

18606 


16 
IMll 


16 
19460 


17 

20104 


19 
20826 


22 
21610 


4 

1 

0 
t 


70 

48 

0 
1 


n 

68 
0 

8 


58 
10 

4 
4 


80 
62 

6 

t 


0 
0 

0 
0 


0 

1,263 

1,979 

2 

20 

0 
0 
0 

1,282 

0 

28 

8 

1,976 

0 

0 
0 
0 

0 
0 
2 

0 

2 

t 

4 

2 

1 

0 
0 

1 


Mi%c€Uaiieott9,  ZoiJglcBft, .... 

10 

80 

60 

10 

25 

25 

TOTAI., 

16 

1,416 

2,121 

80 

116 

26 

Chemical  Examination  of  Water  from  a  Faucet  at  the  Pumping  Station  of  the 

Lexington  Water  Works, 

[Parte  per  100,000.] 


1 

Residue  on 

i 
1 

Appbasakcb. 

EVAPOBA- 
TI05. 

Amnokia. 

Nitrogen 

AS 

a 

a 

B 

5 

B 

Lost  on 
Ignition. 

Albuminoid. 

E 

5 

o 

• 

c 

1 

i 

S 

1 

1 

-1 

• 

o 

B 

•c 

5 

i 
1 

i 

• 
IB 

s 

c 

s 

m 

a 

s 

o 

o 

{^ 

.3 

a  Oi 

.c 

X 

6^ 

K 

A 

H 

« 

O 

H 

b 

H 

Q 

CO 

u 

» 

^ 

o 

•^ 

18*7. 

19012 

Apr.l2 

V.  alight. 

V.  alight  1.20 

8.06 

8.60 

.0022 

.0278 

.0262 

.0026 

.49 

.0850 

.0000 

1.09 

2.7 

19468 

Jane  14 

V.  alight. 

V.  alight.  1.90 

9.06 

8.86 

.0018 

.0336 

.0316 

.0020 

.46 

.0700 

.0001 

1.54 

8.2 

29106 

Aiur.16 ' 

None. 

V.  alight.  0.46 

8.40 

2.76 

.0020 

.0144.0130 

.0014 

.67 

.lOOQi.OOOl 

0.62 

3.6 

SOiM  Oeu  18 ' 

V.  alight. 

Slight.      0.30 

8.06 

2.16 

.0002.0068.0068 

.0000 

.62 

.0930 

.0000 

0.29 

3.9 

21617' 

Dee.  21 

V.  alight. 

V.aUght 

0.98 
0.96 

8.60 

3.96 

.0016 

.0016 

1 

.0198 
.0206 

.0198 
.0198 

.0000 
.0012 

.64 
.67 

.1440 
.0984 

.0001 
.0001 

0.88 

3.6 

At.. 

8.48 

8.24 

0.86 

3.4 

Odor  of  the  laat  two  aamplee,  none;  of  the  othera,  vegetable. 


Wateb  Supply  of  Lincoln. 

(See  Concord,) 
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LONGMEADOW. 


Water  Supply  of  Longmeadow. 

Chemical  Examination  of  Water  from  Cooley  Brooke  Longmeadow. 

[Parts  per  100,000.] 


8 

a 

ST. 


18840 
19576 
20741 


Av. 


1897. 

Mar..22 
Jane  24 
Oct.     6 


Appcasaxob. 


s 

o 


a 
1 


6 


V-Bltght.  Slight. 
V.  slight.  Blight. 
V  slight.  V. slight 


.07 
.10 
.12 


.10 


Kksidub  ov 
Etapora- 

TIOM. 

• 

1 

• 

o 

!l 

4.16 
4.00 
4.80 

0.06 
1.86 
1.80 

4.62 

1.20 

AXMOICIA. 


I 

fib 


Albuminoid. 


i 

8 


si 

oo 


.0016.0000 
.0036.0070 
.0006.0064 

.0010.0061 


.0044.0016 
.0070.0000' 


.16 
.14 


.0064  .0000  .16 


.0006  .16 


NlTBOOBH 


e 


e 

i  i 


.0380  .0001,. 00  ■  M 
.0360.0001!.  10  ■  S.fl 
.0800.0001  .11    2.fl 


1.0343.0001  Ml    8.4 


Odor,  faintly  vegetable.  —  The  sample  was  eollected  from  a  faaoet  at  the  pumping  ststioa,  whltt 
pumping. 

Water  Supply  or  Lowell. 

ChemiccU  Examination  of  Water  from  the  Merrimack  River  above  Lowell 

[ParU  per  100,000  ] 


6 


19295 
IWil 
18789 

190S3 
19276 
19468 
19S33 
20125 
20593 
20SH5 
21267 
21661 


1807. 

Jan.   10 
Feb.   16 

Mar.  16  I 

Apr.  20 ' 

May    18, 

June  15 

July  20 

;  Aug.  17 

I  Bfpt.  21 , 

I  Oct.    19  I 

1  Nov.  16 

Dec.  24 


Appkakavos. 


•o 


Slight. 

Slight. 

V.i«iight 

V.  slight 

DIttiDct, 

Cods. 

clayey. 

Sliitht. 

Cods. 

DlKtinct. 

Cons. 

SlUht. 

Slight. 

flight. 

Slight. 

V.  slight. 

Slight. 

V.sn«ht. 

V.  slight. 

V.sllghl 

V.  slight. 

Hli^rbt. 

Cons. 

Slight. 

Slight. 

.32 
.40 
.40 

.40 
.63 
.02 
.88 
.43 
.80 
.32 
.68 
.06 


Kksidue  on 

EVAPORA- 
TIOK. 


I 


§ 


n 

5 


4.46 

3.46 
3.00 

2.80 
3.06 
3.10 
3.00 
3.70 
3.06 
3.66 
4.16 
3.36 


1.00 
1.36 
1.10 

0.06 
1.80 
1.70 
1.85 
1.66 
1.46 
1.40 
2.16 
1.16 


Ammomia. 


Albomlnold. 


^ 


1^  '  g 


.0060 
.0034 
.0020 

.0012 
.0032 
.0006 
.0022 
.0038 
.0034 
.0044 
.0034 
.0030 


a 

1 


.0178.0174.0004  .10 
.0100.0162.0004  .13 
.0164.0142.0022  .12 


AS 

i 

i 

e 

"C 

St 

% 

K 

•s 

B 

o 


o 
& 

M 

o 


.0100 
.0200 
.0174 
.0184 
.0160 
.0100 
.0104 
.0220 
.0104 


.0180' 
.0184 
.0118 
.0144 
.0122 
.0182, 
.0120 
.02021 

.oioo: 


.0086 


.07 


.0016  .08 
.0066 '.06 
.0040  .12 
.0034  .10 
.0008!  .22 
.0044  .20 
.0018*. 21 
.00041  .20 


.0030.0006  .» 
.0060.0000  .48 
.0060  .0000  .H 


•.00701 
.0060 
.0080 

:.oo7o 
i.ooeo 
L0060' 

1.0230 

j.oo&o' 

1.0070, 


.0001 
.0001 
.0000 
.0001 
.0000 
.0001 
.0001 
.0001 
.0002 


.M 

.0 

.74 
.S2 
.62 
.5i 
.S3 
.38 
.63 


I 

a 

I 


1.4 
1.1 
•.I 

1.6 

0.8 
«.6 
4.6 
O.f 
1.8 
l.f 
l.l 
l.f 


Averages  by  Years, 


1888 
1889 
181»0 
1891 
1892 

1893  I 

1894  I 
1896  ' 
1896  '■ 
1807  I* 


.80 

8.42 

0.07 

.28 

2.06* 

0.84* 

.80 

8.67t 

1.64t 

.20 

3.48 

1.28 

.30 

8.61 

1.36 

.33 

3.89 

1.18 

.36 

8.66 

1.26 

.41 

3.84 

1.46 

.40 

8.47 

1.28 

.60 

8.64 

1.46 

.0016 
,0018 
,0014 
,0017 


.0148 
.01401 
.0128 
.0120 


.0021  .0141 
.0020.0140 
.0084.0136 
.00301.0187 
.0034.0167 
OOSO,.0177 


.0126 
.0104 
.0100 
.0118 
.0120 
.0100 
.0140 
.0136 
.0168 


.16 
.0023  .14 
.0024  .18 
.0029  .13 
.0028  .14 
.0020,  .17 
.0026;  .18 
.0047  .21 


.0031 
.0024 


.17 
.16 


.oooo* 

.0071 

.0111 

,.0187 

.0002, 

.0003, 

.oooe 

.0070 
.0007 


.0002 
.0002  - 
.0001  - 
.0001  - 
.0001  - 
.0001  .44 
.0001  .40 
.0001  .64 
.0001  .U 
.0001,  .62 


1.4 
l.t 
1.8 
1.1 
1.1 
IJ 
l.t 
l.» 


*  January  to  May.  f  September  to  December. 

Note  to  analyses  of  1807:  Odor,  geDerally  dlstlDotly  vegetable  and  mouldy.  — The  aamplss 
collected  from  the  river,  opposite  the  iDtake  of  the  Lowell  Water  Works. 

For  a  comparison  of  the  analyses  of  the  river  at  Lowell  and  Lawrenee  for  a  a«>ries  of  yrars.s(« 
**  Merrimack  Elver,**  in  the  chapter  on  **  Bxarotnatlon  of  Elvers,*'  Id  a  subsequeut  portion  of  this  rrpsri. 
The  river  is  Dot  used  directly  as  a  soarce  of  water  supply. 
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213 


LOWELL. 

Chemical  Examination  of  Water  from  Tubular  Wells  in  the  Valley  of  River 

Meadow  Brooke  a  Short  Distance  above  Plain  Street, 

[ParU  per  100,000.] 


• 

1 

APPBABAirOS. 

• 

g 

AXMOVXA. 

KiTROOBN 
A8 

■ 

9 

Dtteof 
CoU< 

• 

a 
H 

1 
S 

1 

^1 

3 

as 

1 

1^ 

o 
a 

< 

4 
g 

• 

1 
e 

1 

i 

5 

S 

s 

1 

1 

ca 

•    * 

1 

1M7. 

182M 

JttD.     10 

None. 

None. 

.00 

0.20 

.0002 

.0030 

.66 

.0380 

.0000 

.07 

3.2 

.006U 

IHTOl 

Mar.  16 

1  None. 

V.elight. 

.02 

8.40 

.0004 

.0038 

.66 

.0270 

.0001 

.06 

3.6 

.0100 

10086 

Apr.  20 

None. 

None. 

.02 

8.00 

.0040 

.0024 

.64 

.0600 

.0002 

.07 

3.8 

.0060 

19M0 

Jane  16 

None. 

None. 

.01 

8.10 

.0004 

.0008 

.64 

.0760 

.0000 

.00 

3.4 

.0030 

1W$6 

Jaly  20 

None. 

None. 

.02 

8.70 

.0000 

.0040 

.66 

.0460 

.0000 

.07 

3.3 

.0020 

20126 

Aug.  17 

Nooe. 

None. 

.06 

8.10 

.0006 

.0038 

.48  1 

.0280 

.0000 

.11 

3.6 

.0040 

20M4 

Bept.21 

None. 

None. 

.00 

8.80 

.0010 

.0068 

.66 

.0170 

.0000 

.10 

8.8 

.0020 

20S80 

Oet.    10 

None. 

None. 

.06 

8.60 

.0004 

.0020 

.63 

.0400 

.0000 

.06 

3.8 

.0030 

21206 

Nov.  16 

None. 

V.  •light. 

.06 

0.60 

.0012 

.0066 

.60 

.0160 

.0001 

.00 

4.6 

.0030 

21660 

Dm.  24 

None. 

V.  alight. 

.01 

0.70 

.0000 

.0034 

.62 

.0430 

.0002 

.08 

1 

4.4 

.0030 

Averages  by  Tears. 

^ 

1894 

^ 

^ 

.02 

7.38 

.0003 

.0014 

.66 

.0640 

.0002 

.02 

2.8 

.0078 

• 

1806 

- 

• 

.02 

9.22 

.0001 

.0024 

.66 

.0323 

.0002  : 

.06 

3.8 

.0119 

— 

1806 

- 

• 

.02 

8.37 

.0002 

.0036 

.63 

.0607 

.0000  1 

.00 

8.8 

.0068 

~ 

1897 

~ 

" 

.02 

8.71 

.0008 

.0036 

.66 

.0378    .0001 

.08 

8.7 

.0041 

Nora  to  analyaeaof  1897:  Odor,  none. The  aamplea  were  collected  from  the  wella,  which  are 

locally  known  aa  the  **  Cook  "  wella. 

Chemical  Examination  of  Water  from  Tubular  Wells  in  the  Valley  of  River  Meadow 
Brooke  a  Short  Distance  above  the  Old  Middlesex  Canal  in  Chelmsford. 

[ParU  per  100,000.] 


.6 


2 


11 

1S79S 
1»3T8 

sovai 

212M 
31600 


Feb.  16 
Mar.  16 
May  18 

Ang.  17 

Not.  16 
Dec  24 


Arra^BAiiOB. 


I 


None. 
None. 
Difttinct. 

Diatlnct, 

mUky. 

Decided. 

Decided. 


V.  Might. 

None. 

Cone., 

floe. 
V.  slight. 

Heavy. 
Cona. 


.07 
.10 
.26 

.36 

.21 
.19 


I 

9  > 

2 


10.80 
11.00 
10.60 

0.60 

10.00 
10.20 


Ammoxia. 


I 


2 
o 

.a 
59 


.0070 
.0064 
.0086 

.0072 

1.0092 
.0094 


.0048 
.0064 
.0060 

.0062 

.0080 
.0062 


.82 
.33 
.32 

.82 

.46 
.38 


NiTaooax 

A6 


I 

Z 


i 


.0080  .0001 
.0060  .0000 


.0030 


.0000 


.0060  .0000 

.0030  '.0001 
.0060  .0001 


•2 

a 

o 

Q 

eg 

i 

a 

1 

o 

n 

i 


.10 

4.6 

.07 

6.3 

.16 

4.9 

.26 

4.8 

.19 

4.7 

.18 

6.1 

.0330 

.0670 
.0850 

.0450 

.0350 
.0330 


Averages  by  Fears. 


1896 
1896 
1897 


.12 
.10 
.20 


9.42 
11.60 
10.36 


.0020 
.0064 
.0080 


.0017 
.0047 
.0068 


;3i 

.32 
.36 


.0073  .0000 
.0071  1.0001 
.0053  1.0000 


.06 
.13 
.16 


3.9 
6.0 
4.8 


.0673 
.0W7 
.0488 


li'an  to  analyeea  of  1897 :  Odor,  none. The  eamplea  were  collected  from  a  faucet  at  the  pumping 

«tatloo«  while  pumping.    Theae  wella  are  locally  known  aa  the  **  Hydraulic  Constmcilon  Company's  '* 
veil*. 
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liOWEIili. 

Microscopical  Examination  of  Water  from  Tulmlar  Wells  in  the  Valley  of  Rim 
Meadow  Brooke  a  Short  Distance  above  the  Old  Middlesex  Canal  in  Chelmsford, 

[Namber  of  organUma  per  eoble  eentimetor.] 


1807. 

Feb. 

Marcb. 

Maj. 

Ang. 

KOT. 

Dct 

Day  ofexmmlnattoD 

Kambar  of  aample 

10 
18522 

18 

18702 

20 
10278 

18 
20127 

18 
21206 

21661 

PLANTS. 
Funffl,  Crenothrlx,        .... 

t68 

0 

4,800 

160 

400 

1 

Chemical  Examination  of  Water  from  Tubular  Wells  in  the  Valley  of  the  Merry 

mack  River  near  the  Pawtucket  Boulevard, 

[Parte  per  100,000.] 


3 


§ 

n 


APPEABAHOB. 


a 

a 


18207 
18540 
18700 
10084 
10277 
10470 
10834 
20128 
20505 
20887 


1897. 

Jan.   10  ' 

ii 
Feb.  17  |! 

r 

Mar.  16 
Apr.  90 
\Uy  18 
Jane  15 
Jaly  20 ; 

Aug.  17 

|1 

Sept.  21  : 
Oct.  10  ' 


None. 

None. 

Nooe. 

V.  sUght. 

V.sltgbt. 

Nooe. 

V.sllgbt. 

NoDe. 

None. 

None. 


AV...I 


1807 


V.aUght. 

None. 

Nooe. 

V.aUght. 

V.aUght. 

None. 

V.aUght. 

V.aUght. 

None. 

V.aUght. 


At...  I      1800 


o 


.02 
.05 
.12 
.06 
.12 
.04 
.14 
.14 
.10 
.10 


.00 


.01 


s 
o 

J 


6.00 
4.60 
6.10 
4.60 
8.70 
4.00 
4.00 
4.70 
4.60 
4.50 


Ammohia. 


^ 


I  ■ 

0 


4.55 


4.86 


.0056 
.0080 
.0076 
.0086 
.0086 
.0070 
.0120 
.0142 
.0128 
.0120 


.0006 


.0044 


.0080 
.0082 
.0022 
.0022 
.0028 
.0080 
.0044 
.0086 
.0048 
.0024 


.0082 


.0010 


e 


KiTROOKX 
AS 


J 


s 


G 

K 

K 
O 


.28 
.28 
.20 
.24 
.26 
.16 
.22 
.20 
.22 
.27 


.24 


.80 


.0280 
.0200 
.0800 
.0900 
.0270 
.0800 
.0125 
.0160 
.0150 
.0480 


.0256 


.0452 


.0000 

.0001 
.0000 
.0001 
.0000 

.0010 
.0002 


.01 
.08 
.06 
.06 
.02 
.08 
.05 


c 


1    J 

I      T 


.0001 

.00 

.0000 

.08 

.0000 

1 

.05 

.0001 

.05 

1 

1 

.0001  ' 

.04 

it 


S.S  ..tlM 

2.1  ,.CMI 
2.8  '.«l» 
2.1  ..«* 

1 

1.7  j.Mft- 

i.6..oi:» 

1.4  .«» 
1.7  ].«» 

1.6  !.«» 

1.7   .0» 


1.8   . 


1.8   -OOW 


NoTS  to  aoalytes  of  1807 :  Odor.  none. The  aamplea  were  collected  from  a  tuneei  at  the  pe*P- 

iDg  sutlon,  while  pumping.    The  wella  are  locaUy  known  aa  the  **  Bonlerard  "  weUa. 


Water  Supply  of  Ludlow. 

(See  Springfield,) 
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liYNN. 


Water  Supply  of  Lynn  and  Saugus. 

Chemical  Examination  of  Water  from  Breed's  Pofid,  Lynn, 


[ParU 

per  100,000.] 

1 

• 

e 

s 

& 

Appeaxavov. 

KXSIDUK  OH 

EVAPOKA- 

TIOH. 

Ammovia. 

• 

• 
e 

r 

o 
.60 

NiTKOOKN 
AS 

1 

B 

1 

5 

0 
O 

a 

1 

• 

a 
o 

n 

r 

• 

fib 

Albuminoid. 

• 

1 
1 

5 
1 

• 

1 

• 

1 

1 
1 

m 

s 

Sus- 
pended. 

8 

a 

18370 

Jan.  18 

V.tUght. 

SUght. 

.42 

4.46 

1.75 

.0066 

.0104 

.0176 

.0018 

.0050  .0001, 

.54 

1.1 

18468 

Feb.    9 

V.  slight. 

V.sUght. 

.80 

4.20 

1.70 

.0070 

.0160 

.0154 

.0006 

.06 

.0080.0002 

.36 

1.1 

18688 

F«b.  24 

1 

V.sUght. 

V.sUght. 

.42 

8.80 

1.55 

.0034 

.0154 

.0138 

.0016 

.61 

.0060.0000 

1 

.46 

0.8 

18780 

Mar.    o' 

V.  slight. 

V.sUght. 

.45 

8.00 

1.40 

.0026 

.0144 

.0142 

.0002 

.62 

.0070  .0000 

.42 

0.8 

190*10 

Apr.  18 

V.sUght. 

V.sUght. 

.88 

8.85 

1.40 

.0020 

.0160 

.0138 

.0022 

.55 

.0030.0001 

.48 

0.6 

10218 

May  11 II  Slight. 

V.sUght. 

.40 

8.80 

1.05 

.0008 

.0200 

.0176 

.0024 

.57 

.0030 

.0000 

.46 

0.8 

IMll 

Jane    8 

V.sUght. 

Slight. 

.58 

8.85 

1.80 

.0014 

.0270 

.0228 

.0042 

.50 

.0000 

.0000 

.51 

0.8 

107n 

Jaly  18 

Slight. 

V.  slight. 

.50 

8.45 

1.80 

.0000 

.0218 

.0138 

.0080 

.40 

.0020 

.0000 

.64 

0.6 

30057 

Aug.  10 

SUght. 

V.sUght. 

.37 

8.40 

1.25 

.0006 

.0224 

.0150 

.0074 

.65 

.0030 

.0000 

.50 

0.8 

20470 

Sept.  14 

V.sUght. 

Slight. 

.88 

8.40 

1.65 

.0004 

.0186 

.0156 

.0030 

.66 

.0000 

.0000 

.46 

1.1 

20785 

Oct.   13 

V.sUght. 

V.sUght. 

.82 

8.80 

1.30 

.0042 

.0254 

.0208 

.0046 

.54 

.0080 

.0001 

.41 

1.8 

21219 

Nov.  10 

OODS. 

OODS. 

.88 

0.75 

2.00 

.0024 

.0212 

.0102 

.0020 

.60 

.0030 

.0002 

1 

.88 

1.7 

21566 

Deo.  14 

1 

V.sUght. 

SUght. 

.40 

8.75 

1.40 

.0040 

.0222 

.0188 

.0034 

.68 

.0080 

.0000 

.42 

1.1 

Averages  by  Years, 


.48  , 

1 

3.71 

1.42 

.45 

8.00 

1.02 

.42  ; 

8.62 

1.51 

.35! 

8.85 

1.87 

.48 

8.65 

1.88 

.65 

8.61 

1.41 

.65 

8.77 

1.47 

•*8, 

3.75 

1.48 

.80 

1 

8.57 
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"Where  more  than  one  sample  was  collected  lo  a  month,  the  mean  analysis  for  that  month  has 
need  lo  making  the  average. 

KoTB  to  analysee  of  1807 :  Odor,  distinctly  vegetable. The  samples  were  collected  from  the  pond, 

U»e  gate-hoase,  aboat  1  foot  beneath  the  surface.    For  monthly  record  of  height  of  water  in  this 
pood*  see  page  225. 


216 


STATE   BOARD  OF  HEALTH.         [Pub.  Doc. 


liYNN. 


Microscopical  Examinaiion  of  Water  from  Breed's  Pond^  Lynn, 

[Namber  of  organisms  per  eoblo  centimeter.] 


1SS7. 

Jan. 
19 

Feb. 

Feb. 

Mar. 
11 

Apr. 
15 

May. 

Jane. 

July. 

Aug 
12 

Sept. 
15 

Oct., 
14 

1 
KoT.  D«e. 

Day  of  examination, 

10 

27 

18 

11 

16 

1 
»      11 

Number  of  sample,  . 

18270 

18403 

18880 18780 

10020 

10218 

10411 

10777  2005720470 20785 21219 21M6 

1          .          .         1 

PLANTS. 

Diatomscess,     . 

78 

0 

1 

5 

48 

257 

10 

14 

7f 

M 

44 

IM 

II 

Asterlooella, 

Tabellaria 

78 
0 

0 
0 

0 
0 

5 
0 

88 
0 

140 
110 

0 
0 

8 
6 

0 
86 

80 
0 

8 
8 

140 

1 

12 

CyanopbyoeaB,  Anabasna, 

0 

0 

0 

0 

0 

11 

0 

1 

t88 

0 

0 

1 

1 

Alfiree.  • 

8 

0 

0 

0 

1 

1 

1 

4 

0 

8t 

8 

M 

1 

ANIbiALS. 

Blilzopoda,  .... 

0 

0 

0 

0 

0 

0 

0 

1 

2 

t 

0 

1      1 

1 

IntViaorlat    .... 

4 

1 

84 

? 

84 

848 

10 

f 

t 

14 

14 

1 

1      1 

Dlnobryon, 
Hallomonn*, 
PeHdlnium, 
Rapbldoroonas,  . 
Bynura,       .... 

0 
2 
2 
0 
0 

0 
0 
0 
0 
0 

0 

0 

84 

0 
0 

0 
0 
0 
0 
0 

82 
0 
2 
0 
0 

244 

24 

0 

44 

28 

10 
0 
0 
0 
0 

1 
0 

1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

4 
6 
0 
0 
0 

0        0 
0       i 
0      s 
0       • 

•     • 

Vermes 

0 

0 

0 

0 

1 

1 

8 

0 

0 

4 

t 

1.  \ 

1 

Crustacea 

0 

0 

0 

0 

0 

pr. 

0 

pr. 

pr. 

0 

0 

r- 

1 

Mi*cellaneou4,  ZoiSglma,  . 

10 

5 

0 

0 

fO 

40 

15 

40 

15 

8 

5 

> 

1 

Total,        .... 

05 

6 

85 

12 

105 

050 

86 

62 

880 

140 

71 

1 

No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 

Chemical  Examination  of  Water  from  Birch  Pond,  Lynn. 

[Parts  per  100,000.] 


217 


liYNN. 


I 

s 


18209 
18I6S 
186S4 
18729 
10019 
19217 
19410 
19776 
20066 
20478 
20786 
212S0 
21567 


e 
o 

o 

o 


11197. 

Jtto.  18 

Feb.  0 
Feb.  24 
Mar.  0 
Apr.  18 
May  11 
Jane  8 
Jaly  18 
Aug  10 
Sept.  14 
Oct.  18 
Nov.  10 
Dec.  14 


Appbabavcb. 


1 

s 


V.tllght. 
SUght. 
V.sltgbt. 
V.sllgbt. 
V.  Blight. 
V.  Blight. 
V.  Blight. 
Slight. 
Slight. 
V.  Blight. 
V.  Blight. 
Slight. 
V.  Blight. 


Slight. 

Cone. 

V.  Blight. 

V.  slight. 

V.sllgbt. 

Slight. 

Slight. 

V.sllgbt. 

Slight. 

Slight. 

V.  slight. 

Slight. 

Cons. 


0.20 
0.75 
1.10 
0.50 
0.60 
0.42 
0.60 
0.45 
0.80 
0.40 
0.50 
0.40 
0.52 


Rkbioub  oh 

EVAPOBA- 
TION. 


2.00 
5.00 
7.30 
4.05 
5.45 
5.80 
4.90 
4.80 
4.65 
4.55 
4.75 
4.45 
4.15 


§ 
it 


1.00 
2.80 
2.85 
1.85 
2.00 
1.60 
2.05 
2.00 
1.85 
2.00 
1.05 
1.70 
1.75 


Ammovu. 


Albuminoid. 

1 

• 

• 

i 

1 

s 

«  s 

h. 

H 

a 

00 

.0050 
.0064 
.0076 
.0084 
.0010 
.0010 
.0024 
.0000 
.0006 
.0006 
.0088 
.0060 
.0048 


.0124 
.0888 
.0624 
.0280 
.0282 
.0824 
.0262 
.0278 
.0228 
.0240 
.0824 
.0826 
.0312 


.0100 
.0260 
.0298 
.0104 
.0196 
.0272 
.0242 
.0196 


c 


J3 


.0024  .27 

ll 
.0078  .77 

.0026  .76 

I 
.0036  .68 

ll 
.0086  .69 

1 1 

I 

.0052  .72 

11 

.0020 '.64 

l| 
.0080.  .64 


.0176  .0052 


.0210 
.0294 
.0294 


.(•080 
.0030 
.0032 


.0292.0020 


.67 
..T 
.67 
.72 
.65 


MiTBOCBH 


S 


.0050 
.0070 


.0002 


"2 


S 

a 

e 

M 

o 


.38 


.0001  .62 


.00801.00001.90 


.0070 
.0100 
.0070 
.0050 
.0020 
.0030 
.0000 
.0050 
.0050 
.0170 


.0001  .55 
.OOO2I.6O 
.0001.52 
.0001 '.57 


.0000 


.68 


.0000  .52 

.OOOoi.47 

u 


.0002 
.0002 


.48 
.38 


i 


a 


.0000  .46 


Averages  by  Tears, 


1888 

«• 

- 

.88 

8.48 

1.40 

1889 

- 

- 

.23 

2.96 

1.14 

1890 

- 

- 

.86 

3.57 

1.85 

1^1 

- 

- 

.42 

8.26 

1 

1.80 

1892 

- 

- 

.48 

8.78 

1.56 

1898 

- 

- 

.75 

4.81 

1.68 

1894 

- 

- 

.75 

4.47 

1.88 

1895 

- 

- 

.60 

5.05 

2.12 

1896 

- 

- 

.45 

4.22 

1 

1.65 

1897* 

- 

- 

.50 

i  4.79 

1.86 

.0287 

.0241 .0190 

.0227.0179 

.024i;.0183 

.0209|.0227 

.0299.0218 

.0292.0242 

.0294'. 0222 

I 

.0248!  .0208 
.0268.0229 


.0051 

.0048 

I 

.0058 

.0072 

I 
.0061 

.0060 

.0072 

.0035 

.0039 


.45 

'.0082 

.41 

.0048 

.42 

.0088 

1 

.40 

'.0066 

.47 

.0092 

.51 

|.0069 

.67 

.0076 

.70 

.0068 

.58 

.0047 

.66 

.0061 

1 

.0001 
.0001 
.0001 

I 

.0001:  - 


1.0 
0.7 


.0001      -     1.0 

I       I 
.0001  !.58  I  1.0 


.0001. 68 

.0001  .62 

1 

.0001  .55 


1.1 
1.4 
1.1 


.0001  .52  '  1.6 


*  'Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  Uiat  month  has  been 
aaed  tn  making  the  average. 

NoTX  to  analyses  of  1897 :  Odor,  generally  distinctly  vegetable,  occaBlonally  mouldy  and  nopleasant. 
^—  Tbe  Mmples  were  collected  from  the  pond,  near  the  gate-house,  about  1  foot  beneath  the  surface. 
For  monthly  record  of  height  of  water  in  this  pond,  see  page  2*26. 
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*  Where  more  than  one  sample  waa  collected  In  a  month,  the  mean  analysis  for  that  month  has 
been  used  in  making  the  average. 

Non  to  analyses  of  1897 :  Odor,  generally  distinctly  vegetable  and  occasionally  fishy  or  nnpleasant. 

The  samples  wore  collected  from  the  pond,  near  the  gate>hoose,  1  foot  beneath  the  sarface.    For 

monthly  record  of  height  of  water  In  this  pond,  sae  pag«  225. 
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LYNN. 

ChemicoU  Examination  of  Waterfront  Olen  Lewis  Pond^  Xynn  —  Concluded. 

Averages  by  Years. 

[Parts  per  100,000.] 




Kbsidck  ov 

s 

Appbahamck. 

EVAPOKA- 

Ammonia. 

NlTKOOBK 

m 

a 

TIOM. 

1 

.86 

AB 

B 

a 
* 
e 

8 
1 

O 

• 

i 

o 
H 

B 

1 

1 

i 

8 

• 

Loss  on 
Ignition. 

?! 

Albomlnold. 

1 

Si 

1 

6 

D 

2 

1 

• 

•a 
► 

1 

.1 

00 

• 

3 
1 

. 

1890 

^ 

. 

.76 

4.84 

2.21 

.0412 

.0446  .0327 

.0118 

.0068 

.0001 

. 

1.0 

- 

1891 

— 

. 

.63 

3.00 

1.75 

.0328 

.0484  .0824 

.0160, .34 

.0124 

.0002 

. 

0.6 

• 

1892 

. 

— 

.62 

3.95 

1.05 

.0127 

.0476!  .0332 

.0143 

•40 

.0193 

.0002 

. 

0.0 

. 

1893 

. 

. 

.64 

3.81 

2.14 

.0112 

.0729  .032V» 

.0400 

•42 

.0040 

.0002 

.60 

0.0 

• 

1894 

. 

• 

.85 

3.81 

1.89 

.0107 

.0496  .0297 

.0198 

.44 

.0023 

.0001 

.09 

0.6 

- 

1895 

. 

— 

.42 

8.77 

1.65 

.0053 

.«l«}l:.0246 

.0135 

.50 

.0036 

.0001 

.54 

O.T 

• 

189« 

. 

. 

.36 

3.74 

1.91 

.0068 

.0667 

.0306 

.0261 

.43 

.0039 

.0001 

.47 

0.4 

■• 

1897 

" 

"• 

.42 

3.80 

2.20 

.0084 

.0460 

.0884 

.0076 

.49 

.0126 

.0003 

.58 

0.0 

NOTB  to  analyses  of  1897  :  Odor  of  the  first  sample,  faintly  mouldy ;  of  the  last,  dlftinctly  vegetable, 
becominiralso  stronnly  fishy  on  heating. The  samples  were  collected  from  the  pond,  near  the  gate- 
house, 1  foot  beneath  the  surface.    For  monthly  record  of  height  of  water  In  this  pond,  see  page  226. 

Microffcopical  Examination, 

No.  21224.  DlatomacesB,  Aiterionelta,  8;  Cj/cloMla,  6;  Ifeloaira,  8;  MHidion^  4;  yavicula,  8; 
Synedra^tx  TabettariOti.  CysnophycesB,  0»//'*pAf»Hum,  4.  Aii^m,  Botrproccv 9,10;  Prdi a 9frvmtl; 
8tm*desmu9t  1.  Infusoria,  Dinobryont  1;  Trachelomonnn^  1.  Vermes,  AHplanchna,  1.  Miscellau<  ous, 
ZoogUaa,  5.    Total,  68. 

No.  21671.  Diatomace89,  Circ^ofof/a,  2;  OymbellatZ;  8f/n^ffro,4;  T'lhellaria^l.  CynnopbycosB, 
Oodo*ph<Mrium,\.  AlgsD,  CVo^teWum,  1 ;  Cb«mar/um,  2;  Spharozownn,  Z\  ZoonporeHf  2.  Uhizopodo, 
Actinophryt,!.  Infniwrla.  Dinohrvon,lb;  Perldinium^  6%;  TrmhelomonaSf  2.  Vermw,  Anurea,  I ; 
Atplanchna,  1.    Mlscelluneuus,  Zooglaot  6.    Total,  118. 

Chemical  Examination  of  Water  from  Hawkes  Pond^  Lynn, 

[Parte  per  100,000.] 


Kksidue  om 

• 

e 

Apfbarancb. 

EVAPOBA- 

Ammonia. 

NITBOOBN 

^ 

^\ 

TIOX. 

AS 

a 

9 
m 

1  s 

• 

R 

Albuminoid. 

B 

o 

6 
2 

s 

■a 

a 

EO 

1 

• 

Loss  on 
IgniUo 

1 

1 

i 

Sus- 
pended. 

• 

c 

i 

i 

Oxygen  C< 

•S 

3 

a 

I 

1807. 

1^73 

Jan.    18 

Slight. 

Slight. 

.76 

5.80 

2.80 

.0012 

.0186 

.0186 

.0000 

.70 

.0160 

.0001 

.81 

1.7 

18407 

Feb.     9 

,  Slight. 

Slight. 

.70 

6.80 

2.20 

.0066 

.0238 

.0228 

.OOlOi 

.69 

.0180 

.00031.70 

1.6 

18610 

Feb.   24 

'V.  slight. 

V.  slight. 

.65 

4.00 

1.85 

.0040 

.0236 

.0230 

.C006 

.63 

.0100 

.0000 

1.58 

1.6 

18733 

Mar.    9 

Slight. 

V.  slight. 

.60 

4.45 

1.46 

.0010 

.0214 

.0166 

.0048 

.64 

.0150 

.0002 

.61 

1.8 

19028 

Apr.  18 

V.  slight. 

V.  slight. 

.65  1 

4.20 

1.70 

.0028 

.0182 

.0162 

.0030 

.49 

.0160 

.0002 

.69 

1.1 

19231 

May    11 

V.  slight. 

V.  slight. 

.43  1 

4.20 

1.60 

.0010 

•0288 

.0212 

.0076 

.62 

.0080 

.0001 

.54 

1.1 

19414 

June    8     None. 

V.  slight. 

.73 

3.90 

1.60 

.0060 

.0236 

.0218 

.0018 

.41 

.0070 

.0003 

.64 

1.4 

1078O 

Jolj  13     V.  slight. 

V.  slight. 

.61  t 

4.45 

1.76 

.0034 

.0232 

.0198 

.0034 

.42 

.0030 

.0003 

.70 

1.4 

tDoao 

AnflT.  10     V.  slight 

V.  slight. 

.43  1 

4.20 

1.60 

.0012 

.0224 

.0176 

.0048 

.46 

.0060 

.0001, 

.61 

1.4 

audi 

SepU  14  IV. slight. 

Slight. 

.32 

4.80 

1.80 

.0000 

.0294 

.0230 

.0004 

.50 

.0020 

.0000' 

.61 

1.7 

30788 

Oct.    13  I IV.  flight. 

V.  slight 

.30 

4.30 

1.80 

.0018 

.0260 

.0260 

.0000 

.49 

.0030 

.0001 

.38 

1.4 

31223 

Nov.  10  1  Decided. 

Cons. 

.39 

6.16 

2.16 

.0034 

.0328 

.0226 

.0102 

.62 

.0130 

.0002 

.45 

2.6 

81560 

Dee.  14 

Slight. 

Cons. 

.88 
.54 

5.76 

2.40 

.0034 
.0024 

.0228 
.0242 

.0200 
.0304 

.0028 
.0038 

.61 
.63 

.0180 
.0008 

.0001' 
.0001 

.73 
.69 

2.T 

At.*. 

1 

4.84 

1.86 

1.6 

*  Wlkere  more  than  one  sample  was  collected  lo  a  month,  the  mean  analysis  for  that  month  has  been 
oaed  In  making  the  average. 

Odor,  Beoerally  distinctly  vegetable,  sometimes  mouldy. The  samples  were  collected  from  the 

pond.    I'br  monthly  record  of  height  of  water  in  this  pond,  see  page  226. 
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Microscopical  Examination  of  Water  from  Hawkes  Pwid,  Lynn. 

[Samb«r  at  orgmluu  par  coble  iBDilmcUr.] 


IW*. 

-1'- 

r«b 

Mtx 

Apr. 

HIT 

Joiit.  Jul;.  AM 

•*y  '-!"• 

NnoiWotuinpl 

tBMO 

l«TO 

IS 

nm 

im 

IHItltTWlOOW 

1» 

lOUl 

WTMllBS 

:iw 

Dl»tomacen.     .      .      . 

KS-r^..:   :    :   : 

AlB», 

H 

0 
0 

I 

t 

4 
0 

to 

0 
« 

a 

H4 
OM 

• 

0 

n 

t 

i« 

M 

II 

>l     4 

t  1     0 

1     g 

"1      " 

1 
■ 

ANlllALS. 

Bhleopoda 

Infusoria 

IMaebrfOD 

Vermes 

u 

g 

4 
1 

a 

1 
I 

t 

0 

0 

1 

0 

t 

pr. 

t 

« 

0 

■ 

t 

I 

0 

n 

1 

1 
I 

1 

» 

to 

ti 

ID 

t 

,. 

w 

IS 

■    1      t  '  INj     t 

Ttnth 

lU 

M 

ei 

» 

•1 

«,\m 

1«T 

mj  ,.|i.!. 

Chemical  EjMmination  of  Water  from  the  Wakefield  Branch  of  Saugvt  Biitr. 

[Farta  par  100,000.] 


No.  34.]     EXAIVIINATION  OF  WATER  SUPPLIES. 
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LYNN. 

Chemical  Examination  of  Water  from  the  Saugus  River  at  the  Line  between  Saugus 
and  Wakefield,  and  just  above  the  Point  where  %t  is  joined  by  the  Branch  from 
Wakefield  Centre, 

[Parts  p«r  100,OC^.] 


I 

a 

9 


a 
o 
3 

o 

O 

v« 
o 

s 


18274 
lUM 
18612 
187U 


18»7. 

Jan.  18 


F«b.  9 
Feb.  24 
Mar.  9 

190S4lApr.l3 
11222  May  11 
194U  Jone  8 
19781  jQlylS 
20061  Aiig.lO 
SOISS  8ept.l4 
S0790Oot.l3 
fU26  Not.  10 


Appkabakcb. 


2 

I 


e 


Slight. 
Slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 

NOD«. 

V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 


Slight. 

Cons. 

Slight. 

Slight. 

Cons. 

V.  slight. 

Slight. 

V.  slight. 

V.  slight. 

Slight. 

V.  slight. 

Cons. 

Slight. 


1.50 

1.10 

i.ao 

0.90 
1.20 
1.40 
1.30 
1.95 
1.50 
0.88 
0.95 
1.27 
1.10 


Kiisiu 

UE  ON  1 

EVAPORA-     1 

TIOX. 

1 

Lobs  on 
Ignition. 

10.40 

4.50 

6.55 

2.95 

7.60 

8.05 

6.46 

2.50 

6.60 

2.60 

6.45 

2.95 

6.45 

8.16 

10.60 

4.65 

8.20 

8.60 

7.95 

8.80 

7.65 

2.90 

8.86 

4.00 

6.95 

2.90 

AllUOXIA. 


AlbumlnAid. 

1 
1 

.a 

■2 

i 

1 

90i 

h 

H 

a 

00 

.0006 
.0004 
.0020 
.0006 
.0006 
.0018 
.0008 
.0080 
.0020 
.0018 
.0018 
.0034 
.0028 


.0452 
.0278 
.0292 
.0238 
.0336 
.0380 
.039-2 
.0486 
.0440 
.0316 
.0318 
.0402 
.0328 


.0424 
.0270 
.0276 
.0228 


.0028 
.0008 
.0016 
.0010 


.0314  .0022 


.0380 
.0892 
.0466 
.0420 
.0314 
.0310 
.0372 
.0308 


.0000 
.0000 
.0020 
.002') 
.0002 
.0008 
.0030 
.0020 


9 

e 

1 


.86 
.73 
.77 
.53 
.67 
.65 
.49 
.72 
.62 
.77 
.72 
.88 
.56 


Nitrogen 

AS 


I 

s 


.0000 
.0080 
.0000 
.0030 
.0030 
.0030 
.0080 
.0020 
.0020 
.0020 
.0020 
.0180 
.0100 


.0002 
.0001 
.0000 
.0000 
.0001 
.0000 

I 

.0000 
.0003 
.0000 
.OOOl! 
.0001 

I 

I 
00001 

.0002 


e 
o 


M 

o 


1.86 
0.67 
1.02 
0.74 
0.94 
1.28 
1.06 
2.86 
1.70 
0.81 
0.82 
1.18 
0.98 


8.1 
2.2 
8.0 
2.1 
1.8 
2.1 
2.7 
4.8 
8.4 
8.6 
8.6 
3.8 
2.9 


Averages  by  Years. 


. 

1894 

- 

- 

1.18 

7.71 

3.00 

.0017 

.0287 

.0260.0027 

.62 

.0038 

.0000 

1.01 

.3.2 

- 

1895 

- 

- 

1.39 

7.70 

8.87 

.0024 

.0859 

.0336.0023 

.71 

.0043 

.0001 

1.48 

8.2 

- 

1806 

1 

- 

- 

1.19 

7.47 

8.29 

.0022 

.0371 

.0822.0049 

.60 

.0032 

.0001 

1  1.27 

2.8 

- 

1897* 

- 

- 

1.26 

7.61 

3.34 

.0017 

.0804 

.0850  .0014 

.68 

.0037 

.0001 

1.17 

1 

8.0 

*  Whers  more  than  one  sample  was  collected  In  a  month,  the  mean  analysis  for  that  month  has  been 
vscd  in  making  the  average. 

KoTv  to  analyses  of  1897:  Odor,  distinctly  vegetable  and  occasionally  monldy;  in  January,  fishy. 

The  samples  were  collected  from  the  Sangus  River,  at  a  road  crossing  above  Howlett's  Pond,  Just 

above  the  point  where  the  river  is  joined  by  the  branch  from  Wakefield  Centre. 
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LYNX. 

Chemical  Examination  of  Water  from  the  Saugus  River  at  HowleWs  Dam, 

[Puts  per  100.000.] 


8augu$. 
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e 
o 

3 
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18465 
18«44 
18732 
19022 
19220 
19413 
19779 


ArPEARAXCB. 


1 
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a 


o 


Kksidck  ox 

EVAPORA- 
TlOlf. 


1897. 

Jftn.  18|  Slight. 

Feb.  9  I  V.slifrht. 

Feb.  24    Slight 

Mar.  9  ;v.  slight. 

I 
Apr.l8;V.  slight. 


May  U  I  Slight. 
Jone  8  iV.  slight. 
July  13  :  V.  slight. 

2005o'  Aug.lO  '  Slight. 

I  ll 

204S2.  Sept.l4  \  V.  slight. 


20789 
21223 
21570 


Oct.  13  I  V.  slight. 


Nov.  10 
Dec.  14 


Slight. 
Decided. 


V.  slight.  1.40 
Slight.     10.70 


V. slight.  I.IO 

I 
V.  slight.  0.88 

I        ' 
V. slight.  1. 10 

I 
V.  slight.  1.80 

V.  slight.  1.40 


Slight.      1.7.') 
V.  slight.  1.20 

V.  slight.  JO.OO 

I 
V. slight.  0.63 


Slight. 
Cods. 


0.89 
1.02 


3 
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e 
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9.70 

4.00 

5.75 

2.05 

8.00 

8.20 

5.05 

2.00 

6.25 

2.55 

7.10 

8.05 

7.00 

s.ao 

10.55 

4.05 

8.15 

8.60 

6.95 

3.00 

8.95 

8.00 

8.00 

8.10 

7.75 

2.65 
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.0008 


.0064.0250 
.0148.0274 
.0044'. 0266 


.0408.0404 
.0222 


.0014 
.0024 
.0086 
.0030 
.0044 
.0056 
.0032 
.0110 
.0094 


.0314 
.0340 
.0380 
.0290 
.0428 
.0840 
.0836 
.0860 
.0322 


.0274 
.0250 
.0314 
.0340 
.0346 
.0276 
.0868 
.0328 
.0380 
.0336 
.0258 


.0004 
.0028 
.0000 
.0016 
.0000 
.0000 
.0034 
.0014 
.0060 
.0012 
.0006 
.0024 
.0064 


NiTROOKX 
AS 


0.78 
0.85 
0.60 
0.73 
0.76 


.0080.0001, 

I  ' 

.0230.0002 

I  . 

.015O|.0002 

.0130  .0002 

.0070  .0003 


0.59  .0070 


0.98 
0.60 
0.90 

!l.2t^ 
0.97 
0.961 


0.56  ;  1.7 


0.88    1.1 

0.17  j  IJ 

I 
O.M    ].» 

1.17    11 


.0002    l.U    2.1 


.0020.0000 
.0000.0000 


.0000.0000 
.0050^0003' 


.0150.9008 


.03801 


.0006' 

I 


2.10  U 
1.17  IS 
O.M  S.1 
0.18  14 
0.«  I  t.» 
0.14    84 


Averages  by  Years, 


1894 

- 

- 

1 
t.l6 

8.68 

8.86 

.0056  .0810 

.0272 

.0038 

1.03 

1895 

- 

- 

1.29 

8.83 

3.62 

.0064.0881 

.0349 

.0032' 0.94 

1    1 

1896  ' 

- 

- 

0.94 

7.50 

2.92 

.0058 

.0843 

.0804 

.0089 

0.86 

1897* 

- 

- 

1.00 

7.74 

8.08 

.0050 

.0337 

.0817 

.0020 

0.84 

1.0112.0014'  0.95  8-5 

.01251.0003  l.Sl  8-1 

I  I  ' 

.0168.00041  0.9S  2-7 


.0110  .0002j   1.00    M 


*  Where  more  than  one  sample  was  collected  In  a  month,  the  mean  analysis  for  thai  month  bst 
used  In  making  the  average. 

NoTi  to  analyses  of  1897 :  Odor,  distinctly  vegetable  and  monldy  or  musty. The  samples 

oolleoted  from  tho  river,  at  Howlett's  Dam. 
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Ckeniical  Examination  oj  Water  from  a  Faucet  in  Lynn  supplied  from  the  Lynn 

Water  Works, 

[Farts  per  100,000.] 
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I V.  slight. 
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V.  Blight. 

Slight. 

Blight. 
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V.  Blight.  .75 
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V  slight.  .02 
Blight.  |.6l 
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1.85 
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.0194 
.0224 
.0192 
.0180 
.0224 
.0240| 
.0190 
.0238 
.0170! 
.0182 
.0188 
.0242 


.0204. 
.0194*. 
.0204. 
.0184!. 
.0180. 
.0176  . 
.0210,. 
.0164'. 
.0160;. 
.0136. 
.0162  . 
.0170,. 
.0210. 


9 

a 

I 

IS 
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0000  !. 70 
0020  .72 
0008;|.71 
0000!i.63 
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0026 '.42 
007811.48 
0034'l.49 
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li 
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j.OlOO 
1.0120 
'.0080 
,.0120, 

.0080' 
'.0070: 
;.  00501 
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'.0020 

.0030 
1.0090 

.0150 
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.66 
.67 


.0000  .69 
.OOOOL.65 
.0001.  .56 


.0000 
.0000 
.0001 


.63 
.49 
.59 


.0000' |. 40 
.00001 1. 42 
.00011.37 
.0001 ;  .31 
.0001,  .66 


1.6 
1.3 
3.1 
1.7 
1.7 
1.9 
2.3 
1.3 
1.6 
1.7 
2.3 
2.0 
1.7 


Averages  by  Tears, 


1894 

. 

. 

.76 

1 

!  4.60 

1.96 

.0023 

.0216 

.0194 

1 
.0022 

.67 

.0065 

.0001   .62 

1896 

. 

.78  ;    6.12 

2.14 

.0017 

.0225 

.0105 

.0030 

.65     .0102 

.0001   .84 

18»6 

. 

.54  1    4.41 

1.79 

.0015 

.0217 

.0179 

.0038 

.61    1.0063 

.0001   .58 

1897* 

— 

— 

.53 

4.88 

1.75 

.0012 

.0206 

.0179 

.0027 

i 

.59 

.0079 

! 

.0001,  .51 

1.3 
1.7 
1.3 
1.8 


*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  month  has  been 
oaed  In  making  the  average. 

NoTB  to  analyses  of  1897:  Odor,  generally  distinctly  vegetable;  In  January  and  December,  fishy. 
The  eamplee  were  collected  from  a  faucet  In  the  city. 

Table  showing  Monthly  Depth  of  Water  in  Feet  in  the  Ponds  and  Storage  Reservoirs 

of  the  Lynn  Water  Works  during  the  Year  1897, 


Breed's  Pond. 

Birch  Pond. 

Walden  Pond. 

Olen  Lewis  Pond.  Hawket  Pond. 

DATS. 

High  Water, 

Hffrh  Wster, 

High  Water, 
ifoo  Feet. 

High  Water, 
17.00  Feet.* 

High  Water, 

21.60  Feet. 

21.60  Feet* 

26  00  Feet. 

1897. 

Jan.      1. 

18.87 

10.00 

- 

11.17 

12.60 

Feb.      1.   . 

1 

19.29 

13.42 

6.67 

. 

16.37 

March  1,    . 

18.21 

20.08 

7.71 

. 

15.58 

April    1,   • 

20.92 

21.92 

12.17 

. 

23.17 

May      U  • 

21.00 

22.60 

18.92 

.  • 

24.96 

JOIM       It    • 

21.67 

22.33 

14.76 

• 

24.92 

July      1.   . 

20.02 

22.71 

16.76 

. 

24.83 

Aog.     1,   . 

20.00 

22.38 

12.00 

— 

24.83 

Sept.     1.   . 

19.08 

21.67 

0.17 

12.88 

24.26 

Oct.       1,    . 

17.76 

20.92 

9.00 

13.00 

16.00 

Not.      1,   . 

16.42 

20.12 

8.60 

12.76 

6.00 

Dee.      1»  . 

17.83 

17.83 

0.88 

14.26 

9.83 

*  The  water  in  theae  ponds  is  sometimes  raised  above  ordinary  high  water. 
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maldex,  medford  and  melbose. 

Water  Supply  op  Malden,  Medford  and  Melrose. 

Chemical  Examination  of  Water  from  Spot  Pond,  Stoiieham, 

[Parts  per  100,000.] 


• 

§ 

§ 

« 

Appkabakob. 

• 

Rbbidck  on 
Evapora- 
tion. 

1 

AmfOMiA. 

• 

S         Chlorine. 

NiTiooev 

AS 

• 

1 

a 

1 

• 

K 

S 

i 

1 

• 

1 

Loss  on 
Ignition. 

Albnminold. 

•1 

.0030 

m 
a 

»: 

S 

o 

• 

*• 

1 

• 
5 

• 

.     3    j 
1  IR'I 

Si         W      e 

'A       0     Z 

18245 

1897. 

Jan.  12 

\ 
J 

Slight. 

Slight. 

.87 

0.10 

2.00 

.0012 

.0208 

.0240 

.0028 

'        1 
.0001  .88    1.9 

18436 

Feb.    2 

V.  •light. 

V.  slight. 

.83 

5.25 

2.00 

.0010  .0200 

j 

.0102 

.0038 

.02 

.0050  .0000  .34    U 

18707 

Mar.    3 

1  V.  slight. 

V.sUght. 

.35 

5.40 

1.05 

.0018  .0230  .0232 

.0004 

.03  > 

.0050  .0002  .M  ;  S.S 

1 

18909 

ApHl  0 

Slight 

Blight. 

.40 

4.80 

1.55 

.0028  .0250  .OlOe 

.0064 

.52 

.0O7o'.0O0r.M    1.8 

1 

19213 

May  11 

Slight. 

Slight. 

.85 

4.55 

1.50 

.0006  .0192  .0134 

.0058 

.58  1 

.0080  .0000  .43  I  M 

19370 

June   2 

V."bllght. 

Slight. 

.85 

5.00 

2.00 

.0044  .0828  .0302 

.0020 

.50 

.OO3o'.O00O  .47    2.! 

1 

19753 

July    8 

Slight. 

Slight. 

.42 

4.05 

1.80 

1.0010.0300.0274 

.0026 

|.48 

.0020  .0000  .61     1.4 

19992 

Aug.   3 

Slight. 

V.sUght. 

.34 

4.05 

1.95 

.0014  .0826  .0272 

j 

.0054 

.58 

.0020  .0000  .66  ,  l.« 

203n 

Sept.  0 

:  Slight. 

Slight. 

.32 

5.10 

1.90 

.0018.0334.0282 

1 

.0052 

.01 

1 

.0000.0000  .S3 

1 

1.6 

20742 

Oct.     7 

V.  slight. 

V.  Blight. 

.88 

4.95 

2.10 

'.0008.0282.0244 

.0038 

.50 

.0020.0001  .48     M 

1 

21057 

Nov.   5 

V.  slight. 

Slight. 

.82 

5.50 

2.00 

.0048.0300.0272 

.0028 

.68 

.0030.0001  .46     2.0 

1          1 

214S3 

Deo.    8 

Slight. 

Slight. 

.85 

5.35 

2.05 

.0038  .0200  .0288 

.0022 

1 

.58  : 

i     1 

.oono.oooi 

.44     SJ 

1 

Averages  by  Years, 


- 

1888 

. 

- 

.22 

- 

1889     i 

- 

- 

.20 

- 

1890     , 

- 

.22 

- 

1891 

- 

- 

.21 

" 

1892 

- 

- 

.17 

- 

1893 

- 

- 

.29 

- 

1894 

- 

- 

.23 

- 

1895    1 

- 

- 

.25 

- 

1896    J 

- 

- 

.80 

1897 

- 

- 

.30 

3.98  1.24 

3.54  1.17 

3.90  1.24 

3.70  1.27 


4.28 
5.70 
5.90 
5.92 
5.31 
5.11 


1.80 
1.71 
1.08 
2.02 
1.98 
1.93 


.0007.0225 
.0017.0236 
.0022'. 02231 
.0008  .0183 
.0035  .0198 


.0085 


.0197 


.0029  .0210 


.0058 
.008( 
.002] 


.0219 
.0248 
.0273 


.0198 
.0182 
.0161 
.0157 
.0162 
.0100 


.0038 
.0041 
.0022 
.0041 
.0035 


.44 
.44 

.48 
.43 
.60 
.49 


.0050'  .57 


.0190  .0028 
.O214L0034 


.01 
.57 


.0235 


.00381.57 


.0054  .0001     -  ,    - 

I 

.0053.0002     -  - 

.0078.0001     -  1.7 

.0082.0001     -  1-4 

.0081, .0001     -  l.T 

.0105  .0003  .81  S-4 

.0039.0001  .36  t.4 

.0090.0000  .44  1-4 

.0017  .0001  .il  t.t 

.0033.0001  .47  t.O 


KoTB  to  analyses  of  1897;  Odor,  generally  distinctly  vegetable,  occasionally  monldy. Ko.  1 

was  collected  from  a  faucet  at  the  Spot  Pond  pamping  station  In  Melrose;  the  other  samples,  frocs 
pood.    For  monthly  reoord  of  height  of  water  in  this  pond,  see  page  227. 
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MAI^DEN,  MILDFOBB  AND  MELBOSE. 

Microscopical  Examination  of  Water  from  Spot  Pond^  Stoneham, 

[Nnmber  of  organitrot  per  cubic  centimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aof. 


Sept. 


Oct 


Nov. 


Dee. 


Day  of  examination, 
Namt>er  of  sample. 


Aateriooella, 

Oyclotella, 

Tubellarta, 


Cyanophycesd, 


Aoabaeoa,  .        . 
C<Bloapb8Briam, 


AlgW,     . 

Protococcns, 


13 
.  18245 


9 
18436 


6 
18707 


7 
18909 


12 
19213 


4 
19370 


10 
19753 


4 
19992 


11 


2037720742 


8 

21067 


9 
21483 


PLANTS. 

DiatomacesB,   . 


46 

105 

18 

18 

2,480 

180 

108 

176 

42 

110 

986 

4 

80 

17 

8 

2,4«0 

0 

0 

24 

36 

12 

264 

0 

1 

0 

2 

0 

17« 

12 

2 

2 

6 

28 

30 

16 

1 

8 

8 

4 

98 

148 

0 

46 

672 

0 

0 

0 

0 

0 

6 

18 

40 

88 

10 

6 

0 

0 

0 

0 

0 

0 

2 

84 

18 

0 

2 

0 

0 

0 

0 

0 

0 

10 

4 

20 

10 

4 

10 

0 

1 

0 

2 

12 

384 

546 

188 

12 

1 

0 

0 

0 

0 

2 

8 

384 

544 

184 

10 

0 

1|152 

140 

88 
896 


0 
2 


10 
10 


ANIMALS. 
Rbizopoda, 


.      • 


Infusoria, 


Dioobrjon, 
Tracbeiomonat, 


Vermes, 


Crustacea,  Cyelops, 


0 
0 


0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

1 

4 

2 

11 

5 

8 

6 

17 

50 

2 

0 

1 

0 

0 

1 

0 

0 

17 

26 

0 

0 

1 

1 

0 

3 

0 

0 

0 

20 

2 

0 

0 

1 

1 

1 

4 

2 

0 

0 

0 

0 

pr. 

0 

0 

0 

0 

0 

0 

0 

0 

12 

0 
2 


JfitcelianeouM,  ZoiSgloea, 

20 

40 

10 

15 

0 

20 

10 

6 

5 

5 

0 

10 

Total, 

80 

146 

83 

86 

2,494 

224 

527 

780 

290 

187 

995 

1,188 

Table  shotoing  Heights  of  Water  in  Spot  Pond  on  the  First  of  Each  Month  in  1897* 

[Note.  —  Helgbts  are  In  feet  below  the  creet  of  the  dam.] 


Datb. 


1897. 

Jan.      1.  . 

Feb.      1,  . 

Marrb  1.  . 

•                 •                •                •                • 

April    1.  . 

May      1.. 

Jao«     1«  • 

Feet. 

5.48 

5.77 

6.58 

3.77 

3.17 

2.98 


Jnly  1,  . 
Aug.  1,  . 
Sept.  1,  . 
Oct.  1,  . 
Nov.  1,  . 
Deo.  1,  . 


1897. 


Height 

of 
Water. 


Feet. 

2.58 

3. 37 

5.25 

6.89 

8.60 

8.00 


228 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


MAI^DEX. 


Water  Supply  or  Malden. 


Chemical  Examination  of  Water  from  the  Tubular  WelU  at  Maplewood  (Wtbster 

Park)^  Maiden, 

[ParU  per  100,000.] 


Date  of 

Collection. 

Appkarakok. 

• 

1 

si 

• «« 
o> 

Ajcmonu. 

• 

• 
a 

i 

.a 
U 

'     NiTROOKII 

At 

i  1 

1    s 

t 

o 

• 

I 

c 

1 

i 

B 

a 

V5 

• 

1 

1 

1 

• 

1 

• 

s 

a  8 

< 

1 

• 

1 

s 

h 

18240 

1997 

Jan. 

12 

N^one. 

None. 

.00 

83.00 

.0004 

.0080 

2.70 

.4600 

.0000 

.00 

I 
iT.o  .oo?e 

18487    Feb. 

1 
2 

None. 

None. 

.00 

80.00 

.0000 

.0012 

2.86 

.4600 

.0000 

.00 

16.0  .0000 

18708    Mar. 

8 

None. 

None. 

.00 

80.60 

.0000 

.0084 

2.60 

.6000 

.0000 

.07 

18.0  i.OHO 

18070 

Apr. 

5 

None. 

None. 

.00 

20.00 

.0000 

.0032 

8.10 

.4400 

.0000 

1  '^ 

15.0  .oeio 

10107    May 

10 

None. 

None. 

.00 

28.00 

.0002 

.0018 

2.76 

.4100 

.0000 

I     .00 

15.5  .0001 

19371    June 

2 

None. 

None. 

.00 

82.00 

.0006 

.0088 

2.61 

.4260 

.0000 

'     .02 

17.0 

.0001 

10764    July 

8 

None. 

None. 

.00 

80.60 

.0000 

.0064 

3.00 

.8600 

.0000 

1   -^ 

1«.S  .0100 

10001 

Aog. 

8 

None. 

None. 

.00 

28.80 

.0006 

.0032 

2.98 

.4760 

.0000  1 

1 

.02 
.04 

16.0  .0100 

f0378 

Bept. 

« 

None. 

None. 

.00 

28.40 

.0000 

.0018 

2.90 

.8600 

.0000  , 

14.5  .0000 

20748 

Oct. 

7 

None. 

None. 

.02 

27.00 

.0002 

.0040 

2.90 

.8600 

.0000 

1     .08 

10.8  ,.0000 

21058 

Nov. 

«i 

None. 

V.sUght. 

.02 

28.60 

.0008 

.0044 

8.04 

.8800 

.0001 

.08 

14.5  .0011 

j 

21484 

Deo. 

None. 

None. 

.00 

29.00 

.0008 

.0032 

8.02 

.4600 

.0000 

.04 

16.5  .eiif 

Averages  by  Years, 


. 

1888 

. 

• 

.00 

17.46 

.0000 

.0008 

2.80 

.6081 

- 

1 

- 

1800 

- 

- 

.00 

18.19 

.0002 

.0014 

2.29 

.4962 

.0001 

.    '    8.0 

-> 

1891 

- 

- 

.00 

20.83 

.0001 

.0007 

2.28 

.6146 

.0001 

- 

9.6 

. 

1892 

- 

- 

.00 

28.00 

•0000 

.0006 

S.86 

.6129 

.0000 

11.4 

- 

1898 

- 

- 

.00 

23.72 

.0001 

.0011 

2.48 

.4828 

.0000 

.02     11. 1 

- 

1894 

- 

- 

.00 

28.23 

.0000 

.0012 

2.74 

.8946 

.0000 

,  •  .02  I  18.2 

- 

1896 

- 

- 

.00 

32.02 

.0001 

.0016 

2.78 

.4817 

.0000  1 

.     .08     14.9 

- 

1896    i 

- 

- 

.00 

80.46 

.0002 

j 

.0031 

2.86 

.4466 

.0000 

1 

.04     18.7 

- 

1897    . 

1 

- 

- 

.00 

29.78 

.0004 

1 

.0082 

2.87 

.4688 

.0000 

.08     16.6 

.001 
.0« 


.oow 


NoTB  to  analytea  of  1897 :  Odor,  none. The  tamplee  were  collected  from  a  faucet  at  tbe  p«»J** 

station. 
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MANCHESTEB. 


Watkb  Supply  of  Manchester. 

Chemical  Examinalion  of  Water  from  the  Well  of  the  Manchester  Water  Works, 

[Parts  per  100.000.] 


)r. 


i 


^5 


18U0 
19198 
S0I34 
21336 


1897. 

Feb.     8 

tfay   10 

Aug.  10 
Nov.  16 


At. 


APFKASA2ICK. 


8 

a 
I 

00 


5 

o 


None. 
None. 
None. 
None. 


None. 
V.  slight. 
None. 
None. 


.02 
.00 
.00 
.02 


J 


Ajcmoxia. 


S 

o 


.01 


10.60 
11.10 
11.00 
11.70 


11.00 


.0006 
.0000 
.0006 
.0004 


.0004 


.0026 
.0002 
.0010 
.0018 


.0014 


6 


1.99 
2.06 
1.95 
1.92 


1.98 


Nitrogen 

AS 

• 

• 

•S 

^ 

♦* 

£ 

'A 

i^ 

.0980 
.1020 
.0780 
.1400 


.1045 


1 

a 

s 


r 


m 

s 

c 


.0000 

.00 

3.0 

.0000 

.00 

4.8 

.0000 

.01 

8.9 

.0000 

.01 

4.0 

.0000 

.00 

3.9 

.0050 
.0000 
.0000 
.0020 

.0017 


Odor,  none.    A  faintly  vegetable  odor  was  developed  In  two  of  the  samples  on  heating, 
samples  were  collected  from  the  well. 


The 


Water  Supply  or  Mansfield  Water  Supply  District, 

Mansfield. 

Chemical  Examination  of  Water  from  the  Well  of  the  Mansfield  Water  Works, 

[ParU  per  100,000.] 


• 

a 
o 

Appbasakcb. 

■ 

g 

AmioKiA. 

NiTBOOKM 

•s 

s 

o  « 

a  ► 

1 

AS 

a 

1 

a 
as 

Date  of 

CoUe< 

i 

a 

1 

1 

1 

• 

s 

< 

• 

1 

• 

8 
2 

• 

8 

Oxygen 

Conso 

• 

cd 

• 

1 
18»7. 

19709 

Joly  12 

None. 

1 

None. 

.00 

2.50 

.0010 

1 

.0024 

.30 

.0030 

.0000 

.00 

0.6 

.0040 

Odor,  none. The  sample  was  collected  from  a  fanoet  at  the  pnmplng  station. 
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MABBL£H£AD. 


Water  Supply  or  Marblehead. 


Chemical  Examination  of  Water  from  Faucets  in  Marblehead  supplied  from 

Marblehead  Water  Works. 

[Parts  per  100,000.] 


th 


Collection. 

Appkabaiics. 

• 

m 

,   Ammonia. 

Chlorine. 

KITIOOXK 

▲a 

i 

a 
* 

§ 

?    1 

■ 

• 
e 

^ 

m 

a 

• 

1 

c 
1 

• 

1 

Albu- 
minoid. 

1 

I 

• 

I 

Si     1 
its 

s 

3 

18441 
10060 

1897. 

Feb.     8 

Apr.  15 

SllKht. 

tnilky. 
Slight. 

V.  alight. 
None. 

.20 

1 

.07  1 

15.60 
15.20 

.0018 
.0006 

.0082 
.0014 

1.48 
2.00 

.0400 
.0800 

1 
.0000 

.0000 

.02 

1 

.03 

1 

4.1   .OMO 

7.8  i.OW 

1 

1M78 

June  29 

Slight. 

None. 

.02 

1 

14.90 

.0024 

.0012 

1.60 

.0250 

.0001 

.00 

7.e  .0130 

20010 

f 

Aug.    8 

V.  alight. 

V.  alight. 

.12 

16.80 

.0032 

.0024 

1.42 

.0180 

.0000 

1 
.03  1 

T.4  .01» 

20688 

Oct.     1 

None. 

v.  alight. 

.05 
.00 

15.70 

.0042 

.0044 

1.61  ' 

,.0150 

1 

.0001 

.02 

* 
.02 

'•» 

.00ft' 

At... 

15.42 

.0024 

.0025 

1.62  , 

.0856 

.0000 

7.1  \Mi\l 

1 

Odor,  none. 


Chemical  Examination  of  Water  from  Collecting  Well  No,  1  of  the  Marblehead 

Water  Works, 

[Parta  per  100,000.] 


• 

B 

o 

Afpbasamcb. 

§ 

Ammonia. 

UlTBOOKN 

i 



—  — 

3 

«3 

Aa 

i 

1 

a 

• 

a 

1 

• 

1 

Bcsldae  on 
Evapora 

i 

• 

o 

• 

a 

• 

1 

1 
t 

s 

• 

8 

c 

1 

, 

% 

Q 

H 

cc 

•b 

< 

U 

ifi 

» 

o 

a   '  - 

1897. 

1 
1 

1 

1 
f 

' 

19226 

May    11 

Distinct, 
milky. 

Cona., 
maty. 

.50 

15.60 

.0272 

.0026 

1.88 

.0250 

.0002  || 

.02    , 

7.6   .0W« 

19721 

July     6 

1 

Dlatloct. 

Oona. 

.« 

16.10 

.0114 

.0054 

2.00 

.0260 

.0001 

1 

.00 

6.4  .m» 

Odor,  cone. The  aamplea  were  collected  from  well  No.  1.    Theae  earoplea  repreaent  a  mlxtan 

of  water  of  collecting  well  No.  1  with  water  from  coUeoting  well  No.  2  which  flowa  Into  It. 


Microscopical  Examination, 


No.  19226.    Fungi,  Crenothriz,  4,000. 
No.  19721.    Fungi,  Orenothrix,  3,500. 
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Chemical  Examination  of  Water  from  Collecting  Well  No.  2  of  the  Marblehead 

Water  Works, 

[ParU  per  100,000.] 
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0.20 1 

1 
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7.1 

.0220 

Odor,  none.  — The  aamples  were  collected  from  the  well. 

Microscopical  Examination, 

No.  10227.    Fnngi,  Crenothrix,  1,600. 
No.  10722.    No  orgaoiama. 

Marion. 

The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Wareham, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water  from 
the  proposed  sources  of  supply  may  be  found  under  Wareham  and 
Fairhaven  in  this  volume. 


Water  Supply  or  Marlborough. 

Chemical  Examination  of  Water  from  Lake  Williams^  Marlborough, 

[ParU  per  100,000.] 
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1' 

*.  t 

Odor  of  the  flrat  three  samplea,  diatinctly  vegetable;  of  the  last,  none,  becoming  faintly  earthy  on 

i>oatiDg The  lirat  aample  waa  collected  from  a  faacet  at  the  pumping  station,  and  the  other  samples 

from  the  lake. 
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MARLBOBOUGn. 

Chemical  Examination  of  Water  from  the  North  BraneA  of  MiUham  Brook,  ntor 
Us  Entrance  to  the  MiUham  Brook  Storage  Beservoir,  Marlborough. 

[P.rt.  |»rlOO.OOO.) 


Chemical  Examination  of  Water  from  Mtllham  Brook,  near  Us  Entrance  to  the 
MiUham  Brook  Storage  Reservoir,  Marlborough. 
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MABIiBOROUGH. 

Chemical  ExamincUion  of  Water  from  MUlham  Brook  Storage  Reservoir^ 

Marlborough, 

[ParU  per  100,000.] 
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1 

NoTX  to  analyses  of  1897 :  Odor,  vegetable.    The  iron  was  determined  in  eleven  samples,  the  aver* 

age  amount  in  parts  per  100,000  being  .0421. The  samples  were  collected  from  the  reservoir,  2  feet 

beneath  the  surface. 


Microscopical  Examination  of  Water  from  MilUiam  Brook  Storage  Reservoir, 

Marlborough, 

[Nnraher  of  organisms  per  cubic  centimeter.] 


Dsy  of  examination, . 
Nnmber  of  sample,    . 


1897. 
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Mar. 


Apr. 


May. 
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0 
0 
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13 

0 

48 
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MABIiBOROUGH. 

Microscopical  Exaniinaiton  of  Water  from  MilUiam  Brook  Storage  Reservoir, 

Marlborough  —  Concluded. 

[Number  of  orgaDisms  per  cubic  centimeter.] 
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33 


240    0,823  2,150  >  205    1,418  1,056  2,512  80S  1^ 


Chemical  Examination  of  Water  from  Millham  Brook  Storage  Reservoir ,  Marlbor- 

otojhy  collected  near  the  Bottom, 

[Parte  per  100,000.] 
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Note  to  analyses  of  1897:  Odor,  seoerally  distinctly  vegetable  and  occasionally  unpIea'«Dt.  Tte 
troD  ^vns  deterraiiu'd  In  all  the  samples,  the  average  amount  In  parts  per  100,000  being  .1781.— Tbi 
aamplea  were  collected  from  the  reservoir,  2  feet  above  the  bottom. 
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MARSHFIELD. 

Water  Supply  of  Brant  Rook,   Marshfield.  —  Brant   Rock 

Water  Compant. 

Chemical  ExamincUxon  of  Water  from  the  Well  of  the  Brant  Bock  Water  Company. 

[Parts  per  100,000.] 
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.0020 

Odor,  none. The  samples  were  collected  from  a  faacet  at  the  pumping  station. 

Mattapoisett. 

The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Warehani, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water  from 
the  proposed  sources  of  supply  may  be  found  under  Wareham  and 
Fairhaven  in  this  volume. 


Water  Supply  or  Maynard. 

Chemical  Examination  of  Water  from  White  Pond,  Maynard, 

[Parts  per  100,000.] 
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Odor,  faJDily  vegetable. Nob.  18864  and  21678  were  collected  from  a  faucet  in  the  town,  and  the 

others  frooi  the  pond.  The  samples  collected  in  the  village  represent  pond  water,  mixed  with  a  con- 
siderable amotiAt  of  ground  water  which  finds  its  way  into  the  pipe  leading  from  the  pond  to  the  pump- 
ing statloa. 
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MEDFIELD. 


Medfield, 


Chemical  Examination  of  Water  from  a  Spring  in  Medfield, 

[ParU  per  100,000.] 
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• 

s 

a 

o 

• 

3 

m 

• 

s 
£ 

1897. 

* 

10900 

July  24 

None. 

V.tlight. 

.06 

3.40 

1             1 

.0000 

.0028 

.34 

t 

.0030 

1 

.0000 

.     .12 

1 

j 

1.6  .«» 

Odor,  none. The  f ample  was  collected  from  a  spring  near  Vine  Brook,  aboat  one-third  of  t  n\)» 

above  North  Street.    This  spring  is  used  as  a  source  of  water  supply  by  a  large  straw  factory  aod  by  • 
portion  of  the  village  of  Medfield. 


Water  Supply  or  Medfield  Insane  Asylum. 

The  tubular  wells  near  the  Charles  River,  which  were  formerly 
used  as  a  source  of  water  supply  for  the  Medfield  lusane  Asylum, 
were  abandoned  in  1897,  and  works  for  securing  a  supply  of  water 
from  Farm  Pond  in  Sherborn  were  constructed.  Water  is  drawn 
from  the  pond  by  gravity  to  a  pump  well  near  the  asylum,  from 
which  it  is  forced  to  a  covered  iron  tank.  Farm  Pond  has  an  area 
of  124  acres  and  a  watershed  of  200  acres,  excluding  the  area  of  the 
pond.  The  watershed  contains  no  permanent  population,  but  the 
shores  of  the  pond  have  been  used  to  a  considerable  extent  by  picnic 
parties  during  the  summer  months. 

The  advice  of  the  State  Board  of  Health  to  the  trustees  of  the 
Medfield  Insane  Asylum,  in  regard  to  the  use  of  this  pond  as  a 
source  of  water  supply  for  the  asylum,  may  be  found  on  page  24  of 
the  annual  report  for  1896,  and  the  results  of  analyses  of  samples  of 
water  collected  during  the  investigation  made  by  the  Board  may  be 
found  on  page  306  of  the  same  volume. 


Water  Supply  of  Medford. 

For  information  regarding  the  water  supply  of  Medford  from  Spot 
Pond  and  for  analyses  of  samples  of  water  from  the  pond  see  pag^ 
226  and  227. 
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MEDFOBD. 

Chemical  Examination  of  Water  from  Wright's  Pond,  Medford, 

[Parts  per  100,000.] 


• 

1 

g 
1 

1 

APPBAHAIfCB. 

Residue  on 

EVAPORA- 
TIOSI. 

AmioHiA. 

c 

i 

a 

.66 

NiTSOOKN 
AS 

• 

o 

a 

a 

1 

s 

o 

Turbidity. 

1 

Loss  on 
Ignition. 

1 

Albuminoid. 

• 

1 

i 

B 

• 
0 

i 

o 

1 

Sus- 
pended. 

\ 

c 

1 

a 

18884 

1897. 

Jan.   26 

Slight. 

SUght. 

.47 

6.90 

2.66 

.0016 

.0466 

.0318 

.0188 

.0070 

.00021 

.68 

2.8 

18661 

Feb.  24 

V.  slight. 

V.  slight. 

.40 

6.70 

2.40 

.0062 

.0314 

.0258 

.0056 

.65 

.0070 

.0001 

.49 

2.1 

18873 

Mar.  25 

Slight. 

V.  slight. 

.36 

4.80 

1.96 

.0096 

.0152 

.0140 

.0012 

.40 

.0120 

.0000 

.27 

1.6 

19104 

Apr.  26* 

Slight. 

Slight. 

.36 

4.80 

1.60 

.0012 

.0286 

.0186 

.0100 

1.43 

.0000 

.0000 

.62 

2.1 

19S23 

May   26 

,  Slight. 

Cons. 

.43 

4.80 

1.76 

.0064 

.0308 

.0228 

.0080 

.41 

.0030 

.0000 

.67 

1.9 

20S81 

Aug.  30 

Slight. 

V.  slight. 

.53 

6.60 

8.16 

.0006 

.0480 

.0334'.0096 

.89 

.0000 

.0000 

.83 

1.7 

21807 

Dec.  17 

Decided. 

Cons. 

.60 
.48 

6.06 

2.06 

.0118 
.0052 

.0252 
.0314 

.0188  .0061 
.0236  .0078 

.47 
.47 

.0480 
.0110 

.0003 
.0001 

.64 
.56 

2.3 

At>>« 

, 

1 

6.44 

2.10 

2.0 

II 

1 

Odor  of  the  first  sample,  distinctly  fishy ;  of  the  second,  faintly  unpleasant,  becoming  faintly  fishy 

on  healing;  of  the  others,  vegetable. Nos.  18873, 19104  and  19328  were  collected  from  a  fancet  at  the 

pumping  atation;  the  other  samples,  from  the  pond. 


Microscopical  Examination  of  Water  from  Wrights  Pond,  Medford, 

[Number  of  organisms  per  cubic  centimeter.] 


ANIMALS. 
Btll20po<la,  Actinophrys, 


Jan. 


Day  of  examination,      .... 
Nnmber  of  sample 

PLANTS. 
Diatomaoesd 

Afltarlonella, 

Melovira, 

Bynedrfl^ 

Cyanoptiycesd,  Clathrocystis, 

ffCO*     •  

Bapbidlom 

8ceoed«smns 


30 
18384 


28 

0 

62 


64 

60 
4 


1S97. 


Feb. 


27 

18661 


90 

10 

0 

80 


0 
0 


Mar. 


Apr. 


27 
18873 


May. 


Sept. 


27 
19104 


27 
19323 


1 
20831 


■ 

10 

862 

423 

580 

0 
0 
2 

436 
148 
236 

6 

180 
232 

12 

0 

636 

0 

0 

0 

60 

0 

14 

95 

42 

0 
0 

8 
6 

40 
82 

4 
0 

Dec. 


21 
21697 


346 

100 
106 
128 


276 

48 
172 
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MEDFORD, 

Microscopical  Examination  of  Water  from  WrighCs  Pond^  Medfo^d — Concluded. 

[N'urober  of  organisms  par  cable  ceotlm<*ter.] 


1897. 


AmMAL8— Cod. 
Infu8oria» 

DioobryoD,      

EuKlena, 

reridlDlam 

ByDora, 

Trachelomonas, 

Vermes 

Miicellaneou9,  ZoiSgloea,       .... 
Total, 


568 

48 

0 

265 

0 

2 

0 

252 

12 

8 

0 

0 

624 

4U 

0 

0 

28 

2 

0 

0 

4 

0 

0 

8 

t 

1 

0 

0 

60 

5 

0 

20 
l.Ul 

774 

176 

10 

110 


1 

0 

11 

0 

0 

8 

0 

2 

0 

0 

6 

4 

0 

♦ 

79 

3 

0 
44 


2$  II 


635    I      727    ,     TM 


Chemical  Examination  of  Water  from  Underdrains  beneath  the  Sewers^  Medford. 

[ParU  per  100,000.] 


is 

6 

3 


a 
o 

•a 

o 

^5 


Appearance. 

S 

C 

& 

2 

a 

c 

£i 

o 

u 

^3 

1 

8 

18818 
19448 
20811 


1897. 

Mar.   18 

Jane  11 
Oct.   13 


N0D«. 

Noo«. 
V.  slight. 


Av. 


Slight. 
Blight. 
Slight. 


a 
o 

3 


s 


.02 
.00 
.05 


.02 


20.20 
26.90 
36.80 

27.30 


Ahmoxia. 


NiTKcHJEN 
AS 


o 

R 

50 


o 
c 

o 


.0440 
.0788 
.0644 


.0684 


.0080 
.0056 
.0084 


2 


2i 


3.80'  .8600 
8.90'  .9600 

r 

10.02  .4800 

1'  


.0087  .  6.91  .6933 


.0001 
.0014 
.0009 


S 

o 


O 


.06 
.07 
.11 


Z 

c 


6.» 
6.9 
9.T 


.out 


.0008  M     .08  '    7.4  .01« 


Odor  of  tho  first  sample,  distinctly  mouldy;  of  the  second,  distinctly  unpleasant,  dlsappearifif  ^ 

beating;  of  the  last,  none,  becoming  faintly  mnsty  on  beating. The  samples  were  collected  froa  ikt 

underdrain  In  Boston  Avenue,  near  the  Mystic  River. 


Medway. 

The  advice  of  the  State  Board  of  Health  to  the  Medway  Water 
Company,  relative  to  a  proposed  water  supply  for  that  town  to  be 
taken  from  the  ground  near  Charles  River  east  of  Medway  Village, 
may  be  found  on  pages  28  to  31  of  this  volume.  The  results  of 
analyses  of  samples  of  water  collected  from  tubular  test  wells  in  the 
region  in  which  it  was  proposed  to  locate  the  works,  may  be  found 
on  page  235  of  the  annual  report  for  the  year  1896. 
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MELROSE. 


Water  Supply  of  Melrose. 

For  information  regarding  the  water  supply  of  Melrose  from  Spot 
Pond  and  for  analyses  of  water  from  the  pond,  see  pages  226  and  227, 


Water  Supply  of  Methuen. 

Chemical  Examination  of  Water  from  the  Tubular  Wells  of  the  Methuen  Water 

Works, 

[ParU  per  100,000.] 


i  o 

B  2, 


c 
o 


Appearancb. 


s 

a 


ec 


18267 

issoe 

19774 
20553 
205&4 
21301 


At.* 


1807.    I 
Jan.    18! 


J 


Nooe. 
None. 


Mar.  17 

July  13 1 1  None. 

Sept.  16  '  None. 


Sept.  16 
Nov.  18 


None. 
None. 


None. 

None. 

None. 

None. 

V.  slight. 

None. 


.03 
.05 
.11 
.03 
.00 
.11 


.06 


B 
O 


I  7.90 
6.00 
7.80 
6.70 
6.70 
7.30 


7.04 


Ammonia. 


2 
o 


6 

o 

6 


XlTKOGEN 
AS 


£ 


S 
5 

V5 


a 

s 

s 


o 


s 


.0000 
.0006 
.0000 
.0000 
.0000 
.0006 


.0002 


.0040 

.25 

.0080 

.0002 

.05 

3.2 

.0034 

.81 

.0030 

.0000 

.06 

2.7 

.0030 

.24 

.0050 

.0012 

.17 

3.1 

.0048 

.26 

.0030 

.0000 

.18 

8.1 

.0036 

.25 

.0030 

.0000 

.16 

3.0 

.0046 

.20 

.0020 

.0001 

.07 

4.3 

.0088 

1 

.27 

.0032 

.0003 

.10 

3.3 

.0100 
.0120 
.0020 
.0000 
.0000 
.0020 

.0052 


*  Where  more  than  one  eample  was  collected  in  a  month,  the  mean  analysU  for  that  month  haa  been 
nied  Id  making  ibe  average. 

Odor,  none. No.  19774  was  collected  from  a  faacet  at  the  pumping  station;   the  remaining 

samples,  from  faucets  near  the  pumping  station. 

Chemical  Examination  of  Water  from  the  Covered  Reservoir  of  the  Methuen  Water 

Works. 

[Parts  per  100,000.] 


Date  of 

Collection. 

APPEARAKCE. 

Residue  on 

Evaporation. 

Ammonia. 

• 

1 

Nitrogen 

AS 

Oxygen 

Consumed. 

• 

m 

s 

c 

1 

a 

a 

9 

5^ 

Turbidity. 

. 

C 

o 

a 

• 

1 

Albu- 
minoid. 

• 

i 

1897. 

1 

1 

1^268 

Jan.   18    None. 

None. 

.02 

8.90 

.0004 

.0048 

.28 

.0030 

.0000 

.06 

3.8 

.0070 

U807 

Mar.  17  '  None. 

None. 

.03 

6.10 

.0006 

.0046 

.31 

j.0030 

.0000 

.05 

2.7 

.0100 

19776 

Jaly  13;  V.  slight. 

Slight. 

.12 

7.40 

.0000 

.0034 

.25 

.0050 

.0003 

.18 

2.7 

.0280 

20655 

Sept.  16 1  V.  slight. 

Slight. 

.08 

7.00 

.0002 

.0044 

.28 

.0030 

.0000 

.15 

8.1 

.0000 

21800 

Not.  18 

None. 

None. 

.07 
.06 

7.00 

.0004 

.0042 

.80 

.0030 

.0003 

.06 

4.3 

.0020 

At 

1 
1 

7.28 

.0003 

.0043 

.28 

.0034 

.0001 

.10 

8.8 

.0094 

1 

Odor.  none. No.  21300  was  collected  from  the  reservoir;  the  remaining  samples,  from  a  faucet 

nev  the  reservoir. 
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MIDDL.EBOBOUGH. 

Water  Supply  or  Middleborough  Fire  District,  Middle- 
borough. 

Chemical  Examination  of  Water  from  the  Well  of  the  Middleborough  Fire  DistncL 

[Parta  per  100,000.] 


Data  of 

Collection. 

Appbasakob. 

Retldae  on 

Evaporation. 

Ammomia. 

o 

s 

.79 

NlTBOOlUf 
A8 

a 

a 

o 

.06 

• 

t 

C 

1 

3.5 

i 

a 

a 
S5 

• 

if 

1 

s 

6 

1 

Albo- 
minold. 

NItntea. 

« 

3 

5 

18432 

1M7.   1 
Feb.    3 

None. 

None. 

1 

.03 

7.00 

.0000 

.0022 

.1050 

.0000 

.(MM 

18900 

Apr.  12 

None. 

None. 

.06 

0.60 

.0008 

.0022 

.76 

.0700 

.0001 

.11 

2.T   .Ol» 

19891 

June    7 

None. 

None. 

.08 

6.80 

.0000 

.0084 

.66 

.0660 

.0000 

i   '^* 

3.2   .090 

20276 
20731 

Aug.  25 
Oct.     6 

DiBllnct, 
milky. 
None. 

V.  alight. 
Slight. 

.17 
.07 

6.80 
6.80 

.0006 
.0006 

.0040 
.0062 

.67 
.61 

.0360 
.0360 

.0000 
.0000 

.16 

1 

.10 

3.3    .Ot» 
3.2   .MU 

21480 

Deo.    8 

V.  alight. 

Slight. 

.12 

6.80 

.0018 

1 

.0064 

.76 

.0480 

1 

.0002 

.12 

8.0    .CUB 

Averages  by  Years, 


1888 

1896 
1896 
1897 


.00 
.06 
.18 
.09 


8.67 
6.74 
6.64 
6.28 


.0001 
.0001 
.0008 
.0006 


.0026 
.0028 
.0088 

.0089 


.96 
.74 
.72 
.71 


.1494 
.0687 
.0666 
.0680 


.0001 
.0000 
.0000 

.0000 


.08    2.6  .fin 

.09       2.4   .8SM 

.11  ■  2.6  .oar 


•NoTB  to  analyaea  of  1897 :  Odor,  none The  aamplea  were  collected  from  a  faacet  at  the  pnaplM 

atatioD,  while  pumping. 


Water  Supply  or  Middleton. 

(See  Danvers.) 


Water  Supply  or  Milford  and  Hopedale.  —  Milford  Wateb 

Company. 

A  statement  in  regard  to  a  case  of  lead  poisoning  in  Milford  aod 
in  regard  to  the  presence  of  lead  in  samples  of  water  collected  firom 
faucets  in  the  town  may  be  found  on  pages  31  and  32  of  this  volome* 
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MILFORD. 

Chemical  Examination  of  Water  from  Faucets  supplied  from  the  Works  of  (he 

MUford  Water  Company, 

[ParU  per  100,000.] 


Date  of 

Collection. 

Appkaramcb. 

1 

• 

1 

®  a. 

•  m 
a  ► 

1 

AMMOnA. 

6 

a 

i 

'J 

NlTROOKM 
AS 

Oxygen 

Consumed. 

e 

• 

is 

B 

a 

Turbldllj. 

«2 

e 

i 

1 

CO 

1 

• 

i 

Albu- 
minoid. 

• 

s 
c 

1 

S 

0 

e 

mu 

Peb.     2 

None. 

None. 

.16 

8.10 

.0008 

.0070 

.28 

.0170 

.0000 

.21 

1.3 

.0050 

1»M 

Apr.    8 

None. 

None. 

.07 

3.20 

.0004 

.OOM 

.28 

.0180 

.0000 

.10 

1.1 

.0030 

19SM 

June    6 

1  None. 

V.  alight. 

.12 

2.80 

.0000 

.0042 

.22 

.0170 

.0000 

.20 

0.9 

.0120 

208SO 

Aug.  30 

V  Blight. 

8Ught. 

.07 

3.50 

.0000 

.0040 

.30 

.0180 

.0000 

.17 

1.0 

.0080 

20TS8 

Oct.    12 

None. 

1 

None. 

.00 
.08 

3.60 

.0008 

.0072 

.32 

.0160 

.0000 

.10 

1.3 

.1400 

Av. . . 

3.24 

.0006 

.0067 

.28 

.0170 

.0000 

.17 

1.1 

.0886 

1 

Odor  of  the  flrat  three  aamplee,  none;  of  the  fonrth,  faintly  nnpleaaant,  diaappearing  on  heating;  of 
the  last,  faintly  vegetable. The  aamplea  were  eollectcd  from  a  faucet. 


Water  Supply  op  Millbury. — Millbury  Water  Company. 

Chemical  Examination  of  Water  from  the  Well  of  the  Millbury  Water  Company, 

[Parte  per  100,000.] 


i 

a 

9 

9: 


18&B2 
ISOM 
19502 
90314 
21^10 

n6i4 


It... 


I 

a 

•55 

s 

a* 


1S97. 

Feb.  20 

Apr.  17 
Jane  28 
Aas-28 
Oct.  15 
Dee.  20 


1807 


Ir...         18»6 


APPRAHAKOB. 


I 


None. 
None. 
None. 
None. 
None. 
None. 


■J 

i 


None. 
None. 
None. 
None. 
None. 
None. 


8 


.00 
.02 
.00 
.00 
.00 
.02 


.01 


.04 


s  « 


4.80 
6.60 
4.40 
4.60 
4.70 
4.80 


4.97 


4.62 


AXMOKXA. 


ii 


.0012 
.0100 
.0010 
.0008 
.0006 
.0002 


.0023 


.0008 


.0020 
.0030 
.0016 
.0022 
.0006 
.0010 


.0017 


.0044 


.22 
.82 
.19 
.20 
.20 
.24 


.28 


.26 


Nitrogen 

AS 


i 

9* 


i 


.0150 
.0050 
.0230 
.0150 
.0950 
.0160 


.0282 


.0160 


.0000 
.0015 
.0000 
.0000 
.0000 
.0000 


.0002 


.0001 


8 


.00 
.09 
.05 
.02 
.01 
.08 


.03 


.06 


3.8 
4.7 
1.9 
2.3 
2.2 
8.0 


2.9 


2.1 


I 


.0070- 

.0030- 

.0030- 

.0020 

.0010 

.0020 


.0030 


.0194 


KoTB  to  analyaea  of  1897 :  Odor,  none.  ~— The  aamplea  were  collected  from  a  fancet  at  the  pumping 

LAtlOO* 
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Water  Supply  or  Millis. 

Chemical  Examination  of  Water  from  the  Aqua  Rex  Spring,  Millis. 

[ParU  per  100.000.] 


I 

0 


19786 


1997. 

Jaly   18 


Appkakamck. 

• 

a 

•a 

1 

C 

1 

9 
£ 

& 

None. 


.00 


o 


0.80 


Ammohia. 


si 


.0006 


.0008 


6 

a 

6 


.61 


KiraoGKH 

AS 


8 

I 


.1350 


.0000 


a 

a 
« 
a 

& 

o 


s 


.00 


S.3 


Odor,  none.— —  The  tample  waa  collected  from  the  apring. 

Water  Supply  or  Milton.  —  Milton  Water  Company. 

The  water  supplied  by  this  company  to  the  town  is  purchased 
from  the  Hyde  Park  Water  Company.  Analyses  of  samples  of  the 
water  may  be  found  on  pages  196  and  197. 


Water  Supply  or  Monson. 

Chemical  Examination  of  Water  from  a  Faucet  in  Monson,  supplied  from  the 

Monson  Water  Works. 

[ParU  per  100,000.] 


Q 


18874 

18848 
10840 
20004 
S0040 
21481 


Av.., 


Av... 


1897. 

Jan.   26 

Mar.  22 
May  81 
Aug.  4 
Sept.  27 
Deo.    7 


Appkaiaxob. 

• 

1 

s 

s 

i 

s 
H 

^ 

6 

1807 


ISM 


None. 
None. 
None. 
None. 
None. 
V.sUght. 


None. 
None. 
None. 
None. 
None. 
V.  slight. 


.00 
.00 
.00 
.00 
.00 
.02 


.00 


.00 


• 

e 
o 

i! 

a  ^ 

S 

AMMOVIA. 

i 

Albo- 
minold. 

4.00 

.0002 

.O0S4 

2.00 

.0000 

.0018 

9.20 

.0002 

.0008 

8.20 

.0002 

.0008 

9.00 

.0002 

.0008 

t.OO 

.0008 

.0080 

6.42 

.0008 

.0019 

8.95 

.0004 

.0016 

.12 
.11 
.18 
.10 
.11 
.14 


.12 


.18 


NlTBOOBV 

▲a 


i 
s 


i 

5 


.0070 
.0070 
.0070 
.0100 
.0040 
.0090 


.0078 


.0108 


.0002 
.0000 
.0000 
.0000 
.0000 
.0001 


c 

o 


.0000 


.0000 


I 

.00  i  l.S 

.01  !  O.f 

.06  i  •.!  •«» 

.04  ■  l.l 

.02 

.03 


1.4  .«• 


l.T  . 


.01  !    1.1  '.«■ 


.08      l.T  .< 


Nora  to  analysea  of  1897 :  Odor,  none. —•  The  lamplM  were  eollected  from  a  faaeel  ta  the 
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MONSON, 

Massachusetts  Hospital  for  Epileptics,  Monson. 

The  advice  of  the  State  Board  of  Health  to  the  trustees  of  the 
Massachusetts  Hospital  for  Epileptics,  relative  to  a  proposed  water 
supply  for  the  hospital  to  be  taken  from  the  ground  in  the  vicinity 
of  the  Quaboag  River,  may  be  found  on  pages  26  and  27  of  this 
volume.  The  results  of  analyses  of  samples  of  water  collected 
daring  the  investigations  made  by  the  Board  may  be  found  on  page 
241  of  the  annual  report  for  1896. 

Water  Supply  op  Turner's  Falls  Fire  District,  Montague. 

Chemical  Examination  of  Water  from  Lake  Pleasant^  Montague, 

[Parte  per  100.000.] 


a 

a 


1S83 
28706 
192U 
29740 
20410 


At, 


§ 


a 
o 
o 

O 
« 

s 


Jan.  20 
tfar.  S 
May  11 
Jaly  7 
B«pt.  8 
Nov.  10 


Appbasascb. 


s 

a 


BUght. 
V.  slight. 
V.  slight. 
V.  Blight. 
V.sUght. 
V.  BUght. 


V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 


.00 
.06 
.02 
.01 
.04 
.13 


.06 


Kbsiduk  om 

EVAPOBA- 

TIO». 

• 

• 

1 

§6 

1 

2.26 

0.66 

2.16 

0.70 

1.86 

0.40 

1.90 

0.06 

2.46 

0.90 

2.56 

0.80 

2.19 

0.07 

Ammomia. 


Albnminold. 

• 

1 

i 

•o 

1 

3 

1 

a 

k 

H 

Q 

QC 

.0040 
.0062 
.0006 
.0008 
.0002 
.0032 


.0028 


.0112 
.0084 
.0004 
.0082 
.0076 
.0104 


.0087 


.0100 
.0084 
.0060 
.0000 
.0064 
.0098 


.0079 


.0012 
.0000 
.0004 
.0016 
.0012 
.0006 


.0008 


e 
o 


.16 
.11 
.16 
.13 
.14 
.16 


.14 


KiTBOOBN 
AS 


s 


■n 


.0000 
.0000 
.0030 
.0020 
.0000 
.0000 


.0008 


.0000 
.0000 
.0000 
.0003 
.0000 
.0000 


.0000 


•3 

s 

a 

m 
O 
O 

a 

M 
O 


.13 
.17 
.06 
.15 
.16 
.10 


.13 


i 

5 


0.6 
0.5 
0.3 
0.2 
0.6 
0.8 


0.5 


Odor»  faiotly  Tegetsble.    In  May  the  odor  became  fishy  and  oily  on  heating. The  first  sample 

was  eolleet«d  from  the  lake ;  the  second,  from  a  faucet  at  the  pumping  station ;  the  remaining  samplee, 
from  »  faucet  in  the  Tillage. 

Microscopical  Examination, 

The  oi^anism  VrogUna  was  found  in  small  numbers  in  the  sample  examined  in  January  and  the 
orgaolam  XHnobryon  was  found  in  the  samples  examined  In  January,  March  and  November. 


Water  Supply  of  Nahant. 

(See  Swampscott,) 
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Water  Supply  or  Nantucket.  —  Wannacomet  Water  Compant. 

Chemical  Ezaminaiion  of  Water  from  Wannacomet  Pond,  Nantucket. 

[Parti  per  100,000.] 


£ 


6 

e 


18303 
18422 
18«03 
18976 
19171 
19383 
19731 
19990 
20389 
20625 
20730 
21045 
21467 


Av.*. 


1897. 

Jan.  18 

Feb.  1 
Mar.  1 
April  6 
May  4 
Juo«  2 
July  6 
Aug.  3 
8ept.  6 
8«pt.  22 
Oct.  6 
Nov.  3 
Dec.    6 


Appbabavoi. 


a 


V.ellght. 
V.  •light. 
V.  slight. 
V.  •light. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 
I  Distinct. 
Slight. 
Slight. 
V.  slight. 
Decided. 


V.  flight. 
V.  slight. 
V.  slight. 
Blight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Cons. 
Blight. 
V.  slight. 
Decided. 
Cons. 


a 


.08 
.02 
.03 
.02 
.02 
.08 
.02 
.00 
.12 
.80 
.20 
.14 
.20 


.08 


Kksidcb  ok 

EVAPOBA- 
TIOM. 


g 


e 
o 

§1 


6.00 
6.45 
6.60 
5.95 
6.30 
6.40 
6.50 
6.55 
7.10 
7.40 
7.10 
7.85 
6.90 


6.66 


1.40 
1.40 
1.80 
1.55 
1.50 
1.85 
1.65 
1.65 
2.00 
1.95 
1.55 
2.00 
1.60 


1.58 


Ammohia. 


Albamlnotd. 

i 

• 

1 

• 

1 

1 

m 

MM 

• 

k 

f- 

s 

« 

.0008 
.0008 
.0008 
.0004 
.0024 
.0012 
.0018 
.0024 
.0000 
.0006 
.0006 
.0036 
.0012 


.0132 
.0218 
.0118 
.0138 
.0152 


.0130 
.0128 
.0100 
.0118 
.0122 


.0186  .0112 


.0184 


.0124 


.0176  .0132 
.0366.0156 
.0368.0262 
.0288  .0182 


.0212 
.0154 


.0014  .0186 


.0174 
.0120 


.0137 


.0012 


e 
o 

o 


NiTBOOBV 
AS 


i 

E 

a 

§ 

C 

5 

t* 

e 

M 

I 

K 

i 

0 

M 

2.41,. 0000  .0000  .00 


.0090,2 


.60  .0020^. 


0000  .10 


.0018 
.0020 
.0030 
.0024 
.0010 
.0044 
.0210 
.0106 
.0106 
.0038 
.0031 


.0049 


2.47{  .0030  .0000  .IS 

2.42,.0000.0000  .13 

2.89  LoOSOj. 0000  .14 

2.37  .0080. 0000  .10 

2.42 

2.32 

2.28 

2.70 


.0020:  .0000  .12 
.0000  .0000!  .15 


.0020 


.0000  .25 


.0000* .0000  .15 


2.42  .ooaoLoooo  .14 


2.41 
2.84 


2.42 


.OOOOj.OOOOi  .14 

! 
.0080.0001  .11 


1.1 
1.9 
U 
1.1 
1.8 
1.4 
1.4 

'u 

I  1.6 

1.4 

I 
1.1 

'l.T 

I 
l.T 


.0016  .0000  .13  ;  1.1 


*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  month  has  bcti 
used  in  making  the  average. 

Odor,  vegetable;  of  the  last  sample,  also  flshy. No.  21467  was  collected  from  a  faucet  tt  Iks 

pumping  stailoni  the  remaining  samples,  from  the  pond. 

Microscopical  Examination  of  Water  from  Wannacomet  Pond,  KantuckeL 

[Number  of  oi^nlsms  per  enblo  centimeter  ] 


1M7. 

Jan.  ■  Feb. 

Mar. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept 

Oct. 

Oct 

Hot.  Dss. 

1 

Day  of  examination. 
Number  of  sample,  .       .       • 

21 

18303 

5 
18422 

5 
18603 

8 
18975 

7 
19171 

6 
19883 

8 
19781 

5 
19996 

8 
20389 

1 
2        8 

2062520730 

1 

1 
6      8 

2104Afl«T 

PLANTS. 
DiatomaceeD,     . 

Asteriooella,       .       •       • 
Synedra,      .... 

CyanopbyoeeD,  Anabasna, 

AlfircSt 

0 

0 
0 

0 
0 

6 

0 
6 

0 
0 

0 

0 
0 

0 
0 

157 

0 
156 

0 
0 

5 

0 

1 

0 
0 

28 

0 
20 

0 
2 

2 

0 
0 

0 
0 

4 

0 

4 

m 

0 

0 

0 
0 

1,620 

o' 

1 

0 

« 

0 
5 

0 

0 
0 

711 

9 

i 

fj    m 

19  I  m 
1      • 

44!      • 

•  '   m 
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Microscopical  Examination  of  Water  from  Wannacomet  Pond,  Nantucket  — 

Concluded. 

[Namber  of  organUms  per  eubio  oentlmeter.] 


1S»7. 

Jan. 

F«b. 

Mar. 

Apr.  May. 

Jan«.  July. 

Aug. 

Sept 

Oct 

Oct. 

Nov. 

Dec. 

ANIMALS. 
Infusoria,     .... 

DiDobrvoD, 
PertdiolaoQ, 

VormoSf       .... 

Orostacea.  .... 

10 

60 
0 

0 
0 

52 

48 
4 

0 

0 

H 

13 
0 

0 
0 

529 

624 
2 

2 

0 

196 

182 
11 

1 
0 

20 

16 
0 

0 
0 

43 

42 
0 

2 

0 

1 

0 
0 

0 
0 

5 

0 
0 

4 
pr. 

0 

0 

0 

1 
0 

2 

0 
0 

0 
pr. 

438 

482 
1 

6 

pr. 

1,606 

1,600 

4 

0 

JHseeilansaus,  ZoSgloM, . 

0 

0 

0 

0 

10 

40 

0 

5 

8 

40 

15 

0 

5 

Total 

60 

68 

14 

688 

212 

00 

47 

134 

1.632 

48 

• 

738 

617 

1,784 

Chemical  Examination  of  Water  from  Wannacomet  Pond  after  Filtration, 

[ParU  per  100,000.] 


2 

a 

o 


a 
e 


I 


*• 


20620 


Sept.  22 


Appbakuicb. 


1 


e 


a 


V.aUght. 


V.  Blight. 


.28 


p 
o 


0  8 
e  2, 

«  m 
SH 

I 


7.10 


Ammohia. 


I 

a 


.0020 


.0180 


i 


2.86 


IJITBOOBII 
A8 


.0020 


.0000 


13 
s 

o 

m 

e 
& 

K 
H 

o 


i 


I 


.12 


1.8 


.0660 


Odor,  distinctly  vegetable,  becoming  alio  graasy  on  heating.  — The  aample  waa  collected  from  a 
faaeeC  mt  the  pamping  ataUon,  while  drawing  water  from  the  filter. 

Microscopical  Examination, 

DtAiomaoen,  Kunoiia,2;  Oamphonema,  1;  Jiferidiont2;  J\raoicu/a,  2;  Syiudra,6i  7a6WtoHa,  4; 
7Wc€rai/c««it,  1.  Cyanophycea,  OaiA>«pAatr<um,  2.  Algtt,  ArthrodetmtiSt  1;  Protococciu,  11;  Scene- 
de»mv«,  1;  8taura9trumt\\  Staurogeniat  Vi.  Infntorla,  Ceratiufn,\\  Dinohryorit  T ;  SuglenatlW; 
FuridiniuwH,  2;  Trachehmona;  1.    Vermes,  Anurea,  1.    Miaoellaneoas,  ZoOglceat  100.    Total,  263. 


Water  Supply  of  Natick. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Natick^ 
relative  to  a  proposed  additional  water  supply  for  the  town  to  be 
taken   from  the  ground  near  Lake  Cochituate,  may  be  found  on 
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pages  32  and  33  of  this  volume.  The  results  of  analyses  of  samples 
of  water  collected  from  test  wells  at  the  place  where  it  is  proposed 
to  locate  the  works  are  given  in  the  following  tables :  — 


Chemical  Examination  of  Water  from  Dug  Pond,  Natick, 

[Parts  per  100,000.] 


i 


a 


Apfbabahob. 


s 


6 


18240 

tH91 

Jan. 

12 

18404 

Feb. 

1 

18«70 

Mar. 

1 

18M3 

AprU 

2 

10146 

May 

8 

19847 

June 

1 

19708 

Joly 

1 

19966 

Aug. 

2 

20888 

Sept. 

1 

20708 

Oct. 

4 

21027 

Nov. 

1 

21400 

Deo. 

1 

V.  Blight. 
I  Slight, 
iiv.  slight, 
i  Slight. 
'  v!  slight. 
'  V.sUgbt. 

V.  slight. 

V.  slight. 

V.  slight. 

V.  slight. 

V.  slight. 

V.  slight. 


V.  slight. 
V.  slight. 
V.  slight. 
V.sUght. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.sUght. 
V.  slight. 
V.sUght. 
Slight. 


.08 
.30 
.07 
.07 
.12 
.12 
.11 
.07 
.08 
.12 
.16 
.20 


RK8ID 

(7B  OM  II 

EVAFOHA- 

TIOM. 

1 

OSS  on 
Ignition. 

H 

^m 

6.40 

1.26 

6.80 

1.60 

6.70 

1.46 

6.60 

1.86 

6.76 

1.80 

4.06 

1.00 

6.80 

1.46 

6.86 

1.70 

6.26 

1.46 

6.26 

1.76 

6.80 

1.80 

6.80 

1.10 

AXMOKIA. 


Albuminoid. 


I 


I 
1 


a 

CO 


.0184 
.0062 
.0142 
.0070 
.0026 
.0010 
.0014 
.0016 
.0008 
.0000 
.0118 
.0108 


.0188 
.0168 
.0182 
.0164 
.0246 
.0168 
.0220 
.0220 
.0170 
.0172 
.0224 
.0206 


.0182 
.0160 
.0164 
.0140 
.0198 
.0184 
.0194 
.0166 
.0134 
.0160 
.0202 
.0190 


.0006 
.0008 
.0028 
.0024 
.0048 
.0024 
.0026 
.0064 
.0086 
.0022 


c 


.88 
.88 

.86 
.86 
.86 
.81 
.88 
.82 
.76 
.82 


NlTBOCUl   ^ 

a 


I 

5 


o 
O 

c 

& 

M 

o 


e 

I 


.0180.00021.34  ,U 
1.0270  .0002 1. 22  I  M 

I 

.0260.0010  .27!S.I 
I    '       I 
.0280  .0002  .»  I  U 

.0260  .0002  .28  U 

.0180  .0000  .17  ,  U 

I    '■ 
.0080  .OOOr  .26  I  2.1 


.0080.0000 


.2<  U 


.0022  .82 
.OOI61  .84 


.0080  .0000  .22  ,  1.1 
.OOM  .0000  .21  >  U 
.0000  .0001  .39  tl 
.0060.0000  .20,1.7 


Averages  by  Tears, 


18S8 

1889 
1890 
1801 
1892 
1893 
1894 
1896 
1896 
1897  ' 


- 

1 
.18 

6.24 

1.09 

.0070 

- 

.16 

6.66 

1.20 

.0046 

- 

.14 

6.86 

1.86 

1 

.0027 

- 

.09 

6.71 

1.46 

.0086 

- 

.06 

6.88 

1.24 

.0068 

- 

.08 

6.28 

1.80 

.0062 

- 

.10 

6.64 

1.66  ' 

.0060 

- 

.18 

6.27 

1.86 

.0044 

- 

.16 

6.19 

i.n 

.0046 

- 

.12 

6.41 

1.47 

.0063 

.0228 

.0242  .0197J. 0046 

.0199.0166.0038 

.0207'. 0167  .0040 

.0178.0186.00881 

I  I  I 

.0192  .0168  .0084 

.0166  .0182  .0023 

I  ' 

.0191 .0164  .0027: 

.0176.0147.0019 

.0192  .0166  .0026 


.66 
.71 
.72 
.60 
.72 
.71 
.80 
.87 
.80 
.84 


.0197 .0003     -  - 

.0292.0004     -  - 

I 

.0227.0002     -  1-7 

.0826.0003;    •  1*^ 

.0t28.0001     -  M 

.0198  .0008  .21  M 

.0218  .0001  .21  SJ 

.0812  .0901  .Si  !•< 

.0290  .0002  .26  ^ 

.0180  .0002  .26  U 


NOTX  to  analyses  of  1897 :  Odor,  distinctly  vegetable,  ocosslonally  moaldy  and  applsassnt. — Tt» 
samples  were  collected  from  the  pond.  For  monthly  record  of  height  of  water  In  thte  pood,  see  ps^ 
247. 
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Microscopical  Examination  of  Water  from  Dug  Pond,  Natick. 

[Number  of  orgaDitms  per  cable  eeotimeter.] 


PLANTS. 
Diatomaceee.      , 

AsterioDella, 
llelOKira.  . 
TabellariA,    . 


Oyanopbyceee,   . 

C<Blo»pb»riain,   . 
lilcrocysUe, . 


AlffCD, 


1807. 

Jan. 

Feb. 

Mar. 

Apr.  Maj.  Jane. 

Jaly. 

Ang. 

Sept. 

Oct. 

Nov.  Dec. 

Dty  of  exMnioatloD 

Namber  of  sample,  ... 

13   8   2   3 
18240 18404  18070  18043 

4 

loue 

2 
10847 

8   3 
10703  10056 

2    5    3 
20333  20708  21027 

2 
21400 

625 

10^ 

142 

450 

427 

97 

It 

90 

41 

90 

268 

828 

0 

2 

8 

14 

8 

0 

0 

1 

6 

18 

2 

0 

0 

120 

0 

5 

7 

18 

0 

10 

156 

188 

6 

lie 

80O 

388 

84 

0 

62 

89 

38 

88 

0 

0 

0 

0 

0 

0 

62 

268 

2 

2 

2 

0 

0 

0 

0 

0 

0 

0 

40 

0 

0 

2 

0 

0 

0 

0 

0 

0 

68 

228 

2 

2 

0 

1 

0 

0 

0 

0 

1 

10 

0 

0 

26 

80 

1,624 

1,000 
104 
876 


0 
0 


ANIMALS. 
Bhlzopoda,  Aetlnopbrya, 


IntliBoria, 
DlDobryoD, 


Vermes, 


CroBtacea,  Cyelope, 


0 
0 


4 

0 


11 
0 


pr. 


31 
28 

1 


750 
740 


1 
1 


432 

432 


2 

0 


2 

2 


46 

36 


214 

208 


10 
8 


MUctUaneoutt  ZoSglcea, 


90 


20 


20 


10 


10 


19 


Total, 


832 


104 


173     487 


1,182 


104 


535 


370 


60 


176 


518 


1.663 


Table  showing  Eeujhts  of  WaUr  in  Dug  Pond  on  the  First  of  Each  Month  in  1897. 

[Higb.water  mark  U  13.0  feet  ] 


1897. 


Jaa.  1, 
Feb.  1, 
lUrehl, 
AprU  1, 

1. 


Helebtof 
Water. 


Feet. 
8.02 


0.68 
10.25 
12.25 
12.42 
11.02 


July  1, 


Height  of 
Water. 


Feet. 
I      11.17 


Aof .  1, 


Sept.  1, 


Oct.    1, 


10.25 


0.58 


8.83 


Nov.  1, 7.02 

Dec   1, 8.42 
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Chemical  Examinalian  of  WaUr  from  Tubular  Test  Wells  in  Naiick, 

[ParU  per  100,000.] 


e 

APnAKAMCB. 

• 

§ 

Ammomia. 

MiTBOGBX 

^ 

1 

M  *■ 

A8 

s 

p 

1 

>!§ 

• 

1 

§2. 
s  « 

1 

1 

• 

8 

o 

i 

a 

0 

&5 

S 

1 

1 

1 

1 

1 

^3 

1 

e 
8 

1S»7. 

1 
1 

i 

30401 

Sept.  13 

Distinct, 
j     clayey. 

OoDi. 
aandy. 

.02 

6.10 

.0002 

.0010 

.22 

.0000 

.0000 

1  ••♦ 

1.9  .oooe 

20402 

Sept.  18 

|V.  alight 

SUght. 

.00 

4.00 

.0002 

.0002 

.20 

.0000 

.0000 

.00 

I 

1.4 

.OON 

Odor,  Done. The  first  aample  was  oolleetad  from  wall  No.  2;  the  aecond,  from  well  Ho.  I. 

Theae  test  wells  are  located  near  Lake  Cochltaate,  in  the  area  bounded  by  the  Woroeeter  tnroplke,  tk 
SaxonviUa  branch  of  the  Boston  k  Albany  Railroad  and  the  aoathem  division  of  the  lake. 


Water  Supply  of  Needham. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Needham, 
with  reference  to  the  protection  of  the  parity  of  the  water  supply 
of  the  town,  may  be  found  on  pages  92  and  93  of  this  volume. 

Chemical  Examination  of  Water  from  the  Needham  Water  Works, 

[ParU  per  100,000.] 


I 

a 


s 

m 


a 


10715 


July     6 


APPBABAJrOB. 


S 


«2 

s 


a 


None. 


None. 


.00 


0 

o 

§1 

•  m 
a  ► 


i 


6.90 


Ammomia. 


I 


.0000 


.0020 


.82 


NlTBOOBM 


S      i 

S       £ 


.1000 


.0000 


8 


c5 
& 

H 

o 


.00 


i 

e 


1.1 


§ 


Averages  by  Tears, 


• 

1803 

. 

. 

.00 

6.28 

.0000 

.0007 

.88 

.1280 

.0000 

.06 

1.9  ,m» 

- 

1804 

- 

- 

.01 

6.18 

.0018 

.0005 

.60 

.1867 

.0000 

.01 

1.7    .001 

- 

1890 

- 

- 

.00 

0.05 

.0000 

.0009 

.90 

.1575 

.0000 

.02 

2.0  .oua 

- 

1897 

- 

- 

.00 

6.00 

.0000 

.0020 

.82 

.1600 

.0000 

.06 

1.8  Loom 
1 

Nora  to  aoalyals  of  1897:  Odor,  none, 
fonntaio. 


•  The  aample  was  eoUected  from  a  faacet  at  a  drtnklif 


Water  Supply  op  New  Bedford. 

The  advice  of  the  State  Board  of  Health  to  the  city  of  New 
Bedford,  with  reference  to  the  protection  of  the  purity  of  the  water 
supply  of  the  city,  may  be  found  on  pages  91  and  92  of  this  volume. 
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NEW  BEDFORD. 

Chemical  Examination  of  Water  from  the  Conduit  of  the  New  Bedford  Water 

Works, 

[Parte  per  100,000.] 


a 

a 


e 
% 

O 


18887 
18611 
13853 


1897. 

Jao.  26 


Feb.  23 
Mar.  23  | 
19136  <  Apr.  28,' 
19330  May  26  ' 


I 


19533  JnDe21 

19911:  July  26 
20245  Aag.23 

20063  Sept  27 

I 
200S1  Oet.  25 

22316  Nov.22 

21723!  Deo.  81 


At. 


Apfbaraxcb. 


e 
§ 


V.  alight. 
V.  Blight. 
V.  alight 
V.  alight. 
V.  alight 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 


V.  alight. 
V.  alight. 
Blight. 
Cona. 
Slight. 
V.  alight. 
Slight. 
V.  alight. 
Slight. 
V.  alight. 
V.  alight. 
Slight. 


1.50 
1.20 
0.85 
1.25 
1.60 
1.73 
1.66 
1.25 
1.82 
1.15 
1.18 
1.70 


1.41 


Residue  on 
Evapora- 
tion. 


S 

o 
H 


I 


6.40 
5.55 
8.76 
4.80 
4.66 
6.10 
5.85 
4.76 
6.60 
4.60 
5.40 
6.80 


6.17 


8.40 
2.60 
1.60 
1.96 
2.60 
2.60 
2.60 
2.36 
8.16 
2.25 
2.46 
8.40 


2.66 


Ammonia. 


Albuminoid. 


i 


.0080 
.0024 
.0020 
.0010 
.0010 
.0008 
.0004 
.0018 
.0006 
.0022 
.0050 
.0054 


.0021 


.0262 
.0184 
.0158 
.0190 
.0260 
.0236 
.0264 
.0284 
.0262 
.0264 
.0288 
.0296 


.0262 
.0176 
.0162 
.0170 
.0254 
.0192 
.0236 
.0260 
.0236 
.0266 
.0282 
.0264 


.0244.0227 


.0000 
.0008 
.0006 
.0020 
.0006 
.0044 
.0018 
.0034 
.0016 
.0008 
.0006 
.0042 


.0017 


.67 
.70 
.68 
.60 
.60 
.47 
.65 
.63 
.66 
.68 
.64 
.70 


NiTBUOBK 
AS 


I 


Si 


.0070  .0001 
.0030.0000 
.006o'.0002 


.60 


.0080 
.0060 
.0060 
.0100 
.0000 
.0020 
.0070 
.0070 
.0070 


.0052 


.0000 
.0000 

.oooo' 

.0000 
.0000 
.0000 
.0000 
.0003 
.0001 


.0001 


1.24 
1.05 
0.70 
1.06 
1.28 
1.26 
1.66 
1.08 
1.20 
0.77 
1.02 
1.38 


1.16 


i 


1.8 
1.0 
0.6 
1.1 
0.6 
0.8 
1.1 
1.1 
1.3 
1.4 
1.3 
1.6 


1.1 


Odor,  dtatlnotly  vegetable. The  aamplea  were  collected  from  the  condait,  at  ita  entrance  to  the 

reeeMng  reservoir,  and  repreaent  water  from  the  atorage  reaervolr.    For  monthly  record  of  height  of 
wtX/a,  aee  page  252. 

Microscopical  Examination  of  Water  from  the  Conduit  of  the  New  Bedford 

Water  Works. 

[Namber  of  organlama  per  cubic  centimeter.] 


1897. 

1898. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  Jane. 

July. 

Aug. 

Oct. 

Oct. 

Nov. 

Jan. 

Day  of  •xamlnation, 
Komher  of  aample, 

27 
18837 

26 
18611 

26 
18853 

29 
19135 

28 
19330 

22 

19633 

28 
19911 

24 
20245 

4 
20653 

26 
20961 

28 
21816 

102 
96 

0 
0 

8 
21723 

PLANTS. 

Dlatomaceo,   .... 

Aaterionella,     .... 

Cyanopliy  ceeD,  Merismop<Bdla, 
Al^O,  Protococcua.      . 

0 
0 

0 

1 

2 

0 

0 
2 

15 
14 

0 

0 

4 
0 

0 
0 

1 
0 

0 

0 

0 
0 

0 
0 

1 

0 

2r 

2 

0 
0 

2 

17 

1 

0 

0 
0 

0 
0 

0 

0 

2 

0 

0 
0 
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NEW  BEDFORD. 

Microscopical  ExamincUion  of  Water  from  the  Conduit  of  the  New  Bedford 

Water  Works — Concluded. 

[Number  of  organiamB  per  cable  centimeter.] 


1M7.                                                    IMS. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June.  July. 

Aug. 

Oct 

Oct.  Not.     Jmm. 

ANIIfAT^f. 
Bhlzopoda,  Difflagla, 

Infusoria, 

DlDobryoD,       .... 

0 

14 
12 

0 

t 

0 

0 

18 
U 

0 

0 
0 

0 

1 
0 

1 

0 
0 

0 

0 
0 

0 

1 
0 

0 

2 

0 

0 

0 
0 

i 

0  8 

1  I       1 
0         • 

F 

Ml$cellaneou9,  ZoOglcM, 

15 

20 

0 

0 

0 

25 

45 

10 

10 

8 

S        1 

Total, 80 

26 

88 

4 

2 

26  ,    76 

80 

18 

8 

108          7 

1 

Chemical  Examination  of  Water  from  Little  Quittaeas  Pond^  Lakeville 

[ParU  per  100,000  ] 


s 

o 


a 


6 

e 

S 

m 


18850 
10634 
20661 
21712 


Av. 


1 

1897.   ■ 

Mftf.  28 

Jane  21 
Sept.  27 
Dee.  29 


Appbaiancb. 


1 


SI 

o 


Slight. 
V.  alight. 
V.  alight. 
Slight. 


Slight. 
V.  alight. 
V.aUght. 
Slight. 


.20 
.22 
.16 
.16 

.18 


Rbsid 

UK  OK 

BVAPOSA- 

TIOM. 

1 

• 

2.00 

0.86 

2.80 

0.96 

3.06 

1.20 

8.40 

1.80 

8.04 

1.07 

Ammojoa. 


Albuminokl. 


I 
1 


I 
il 

CO 


.0006 
.0020 
.0002 
.0002 


.0007 


.0264 
.0172 
.0162 
.0166 


.0188 


.0160 
.0142 
.0162 
.0140 


.0146 


NlTBOQCa 


f 

O    I 


.0104 
.0030 

.ooio' 

.0026 


.64 

.63 
.66 
.61 


Z  1 


1 

B 

s 

m 

e 
o 


t 

O 


e 


.0042  .66 


.0050.0000 

.ooao'.oooo 

I 

.0000.0000 

I 

.0010  .0000 


.80 
.84 
.38 
.21 


0.1 
M 


I 


.003^.0000  .80    0.7 


Odor  of  the  firat  three  aamplea,  diatloctly  vegetable;  of  the  laat,  none, becoming  faintly  regeteUt  ee 

lifting. The  aamplea  were  collected  from  the  pond.    For  monthly  record  of  height  of  water  la  tfak 

pond,  aee  page  262. 
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UTEW  BEDFORD. 

Chemical  Examinalion  of  Water  from  OrecU  QuiUacas  Pond^  Lakeville, 

[ParU  per  100,000.] 


« 

e 
o 

i 

Ha 
O 

s 
S 

Appkaramcb. 

RSBIDUB  OM 

EVAPOIA- 

TIOK. 

AVMOVIA. 

4 

o 

1 

.67 
.62 
.68 
.64 

.68 

1 

SmOOEH 
AM 

a 
m 

1 

0 

o 

• 

1 

i 

1 

CO 

i 
& 

• 

1 

• 

1 

§6 

1 

Albomlnold. 

• 

1 

i 

8 

9 

a; 

• 

1 

J 

CO 

3 

18851 
19S35 
MM 

nm 

1897.   - 
Mar.  23 

June  21 

Sept.  27 

D«o.  29 

V.iHgbt. 
None. 
V.  Blight. 
V  Blight. 

V.BUght. 
V.BUght. 
V.BUght. 
V.  Blight. 

.67 
.60 
.43 
.46 

t 

.64 

3.40 
8.S6 
8.60 
8.00 

1.26 
1.40 
1.86 

1.40 

.0006 
.0010 
.0000 
.0002 

.0006 

.0180 
.0160 
.0186 
.0166 

.0160 

.0170 
.0188 
.0122 
.0164 

.0148 

.0010 
.0022 
.0014 
.0002 

.0012 

.0000 
.0000 
.0000 
.0010 

.0002 

.0002 
.0000 
.0000 
.0000 

.0000 

.62 
.60 
.67 
.68 

.68 

0.8 
0.6 
0.6 
1.0 

At... 

8.66 

1.47 

0,7 

Odor,  vegetable. The  samplBB  ^ere  colleoted  from  the  pood. 


Chemical  Examination  of  Water  from  Long  Pond^  Lakeville, 

[Parte  per  100,000.] 


i 


18862 
10632 


21713 


At. 


o 
o 


6 

o 


APriAKAHOB. 


1 


18»7.    1 1 
Mar.  23    V.elight. 

Jnne  21    V.  alight 

Sept.  27    Blight. 

Dee.  29    V. alight. 


«2 

s 

s 

1 


V.BUght. 
V.BUght. 
Slight. 
V.  slight. 


1.10 
1.10 
0.68 
1.02 


0.06 


RbBIDUB  OM 

Etapoba- 

TIOM. 

• 

g 

s 

1 

§6 

r 

8.96 

1.00 

8.96 

1.86 

8.60 

2.00 

4.60 

2.26 

4.00 

2.00 

AMMOiriA. 


Albomlnold. 

. 

"8 

i 

i 

1 

1 

^1 

h 

H 

o 

00 

.0004 
.0010 
.0002 
.0002 


.0004 


.0190 
.0166 
.0238 
.0220 


.0208 


.0182 
.0160 
.0224 
.0208 


.0191 


.0008 
.0016 
.0014 
.0012 


.0012 


6 
3 


.66 

.49 
.66 
.64 


.66 


NiTBOOBN 
AS 


s 

I 


i 

5 


.0030.0002 
.0000.0000 
.0000.0000 
.0010  .0000 


.0010 


.0000 


I 

e 


.92 
.74 
.96 


.87 


0.8 
0.6 
0.8 
1.0 

0.6 


OdQr.  dUtinctly  Tegetable.— »>Tbe  Bamplee  were  ooUected  from  the  pood. 


252 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


NEW  BEDFORD. 

Table  shounng  Heights  of  Water  in  Acushnet  Beservoir  and  Little  Quittacat  Pond 

on  the  First  of  Each  Month  in  1897. 


1897. 

Acnthoet 
Kesenroir. 

Distance  be- 
low HtRb- 
water  ^ark 

Little  QuItU- 
cas  Pond. 

Distance  be- 
low Hiirb- 
water  Mark. 

1M7. 

Acnshnet 
Bescrrolr. 

DUUnce  be- 
low Higb- 
waterMark. 

UttleQfltBi* 
ess  1*001 

DMsswks- 

lowHIih- 
water  MuL 

Jan.  1, . 

Feb.  1,,       .       .       . 

Mar.  1 

April  1,.       .        .       . 
May  1,,       .       .       . 

JOD«  1,  . 

Feet 
0.88 

0.08 

0.00 

0.17 

0.00 

0.00 

Feet 
0.68 

0.21 

0.08 

0.88 

0.88 

0.88 

Jtily  1,.       .       ,       . 
Aug.  1, . 

Sept.  1 

Oct.    1 

Not.  1, . 
Deo.  1,  • 

Feet 
0.26 

0.17 

0.00 

0.88 

1.76 

0.68 

FMt 

0.4t 
l.OS 
l.W 

t.« 

tM 
tM 

Water  Supply  or  Newburyport. 

Chemical  Examination  of  Water  from  the  Newburyport  Water  Works. 

[ParU  per  100,000.] 


Date  of 

Collection. 

Afpiabanob. 

Residue  on 

Eraporatlon. 

AmfOMIA. 

4 

a 

i 
g 

NlTBOOBIf 
AS 

• 

« 

s 

a 

A 

o 

i 

e 
e 

9 

• 

1 

1 

s 

1 

1 

i 

a 

i 

i 

q 
1 

1 

11 

i 

lft»7. 

18262 

Jan.   18 

Distinct, 

V.ellght. 

.28 

7.90 

.0004 

.0028 

.66 

.0180 

.0002 

.00 

8.6  .0» 

18608 

Feb.  15 

clayey. 
Dlatlnct, 

V.aUght. 

.10 

6.70 

.0006 

.0020 

.47 

.0800 

.0000 

.01 

1.2  '.«• 

milky. 

1 

18774 

Mar.  15 

Distinct, 
milky. 

V.allgbt 

.10 

6.00 

.0002 

.0016 

.48  1 

.0280 

.0000 

.01 

S.8  .6HI 

19088 

Apr.  20 

V.  alUbt, 
milky. 

V.allgbt. 

.07 

e.oo 

.0004 

.0026 

.46 

.0280 

.0000 

.06 

1.6  jmB 

19260 

May   17 

Distinct, 

Slight. 

.28 

6.90 

.0010 

.0112 

.44 

.0160 

.0001 

.16 

s.e  .OM 

milky. 

19400 

Jana  14 

V.allgbt. 

Slight. 

.02 

6.80 

.0004 

.0028 

.42 

.0800 

.0000 

.10 

1.7 

,vm 

19821 

Jnly  19 

V.  flight. 

V.aUght. 

.10 

6.00 

.0004 

.0022 

.49 

.0120 

.0000 

.06 

2.8 

.nm 

20106 

Aug.  16  1  None. 

V.  alight. 

.16 

6.70 

.0012 

.0024 

.47 

.0220 

.0000 

.06 

J.7 

• 

20567 

Sept. 20  {v. alight. 

Nona. 

.07 

6.70 

.0006 

.0060 

.46' 

.0160 

.0000 

.10 

1.6  '.•m 

1 

milky. 

' 

20827 

Get.  18 

V.sliieht, 
milky. 

V.aUght. 

.12 

6.80 

.0008 

.0046 

.47 

.0880 

.0000 

.06 

81240 

Nov.  16 

Slight. 

None. 

.16 

6.60 

.0012 

.0084 

.68 

.0460 

.0001 

.06 

t.4   .«Bi 

1 

21698 

Dee.  20 

DlaUnot. 

Slight. 

.22 
.18 

8.10 

.0012 

.0084 

.62 

.0280 
.0267 

.0001 

•", 

t.6   .•!• 

1 

r 

At... 



1 

6.68 

.OOOT 

.0042 

.48 

.0000 

.07 ; 

t 

1.7 

.as* 

Odor,  none.— —The  flrat  four  aamplaa  wero  ooUected  from  a  Csncat  In  the  town;  the 
aamplea,  from  a  faneet  at  the  pumping  station. 
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NEWTON. 


Water  Supply  of  Newton. 


Chemical  Examination  of  Water  from  a  Faucet  at  the  Newton  Water  Works 

Pumping  Station. 

[ParU  per  100,000.] 


• 

1 

Appkarakck. 

Kesldue  on 
Evsporatlon. 

AmioHiA. 

NiTKOOEK 
AS 

• 

1 

i: 

1 

a 

Date  Of 
Colle< 

• 

1 

1 

a 

a 

a 

o 

§ 

i 

Albu- 
minoid. 

1 

o 

i 
I 

a 
• 

8 

s 
5 

Z 

a 

1 

1 

1M94 

Feb.  15 

'  N'one. 

V.sliKht. 

.05 

6.10 

.0004 

.0022 

.60 

.0330 

.0000 

.02 

3.0 

.0500 

19081 

Apr.  SO  1 

1  None. 

Slight. 

.02 

4.70  1 

.0010 

.0024 

.42 

.0800 

.0000 

.08 

2.3 

.0060 

10537 

Jane  22  j 

None. 

None. 

.00 

6.00 

.0000 

.0014 

.42 

.0320 

.0000 

.04 

2.3 

.0000 

90111 

Aag.  16  < 

None. 

V.  alight. 

.08 

6.00  ' 

.0006 

.0024 

.42 

.0150 

.0000 

.07 

3.0 

.0060 

W821 

Oct.   18 

None. 

None. 

.08 

6.20 

.0008 

.0050 

.45 

.0550 

.0000 

.09 

2.7 

.0010 

21612 

Deo.  20 

V.  slight. 

Slight. 

.18 

6.80 

.0002 

.0026 

.66 

.0460 

.0000 

.11 

8.3 

.0080 

At 

jerages  by  Years, 

1888 

. 

. 

.01 

4.64 

.0009 

.0111 

.86 

.0072 

.0001 

. 

• 

1889 

• 

. 

.01 

4.01 

.0002 

.0061 

.30 

.0110 

.0001 

. 

. 

. 

• 

1892 

. 

. 

.02 

6.13 

.0006 

.0028 

.86 

.0190 

.0001 

. 

2.4 

.0179 

. 

1893 

" 

• 

.08 

6.08 

.0004 

.0019 

.88 

.0194 

.0000 

.09 

2.3 

.0119 

. 

1894 

. 

.08 

6.99 

.0001 

.0021 

.40 

.0167 

.0000 

.05 

2.7 

.0110 

• 

1896 

. 

. 

.08 

6.85 

.0001 

.0023 

.42 

.0230 

.0000 

.06 

2.4 

.0146 

• 

1890 

— 

. 

.02 

6.70 

.0007 

.0024 

.41 

.0260 

.0000 

.06 

2.6 

.0108 

^ 

1897 

" 

^ 

.04 

6.80 

.0005 

.0027 

.46 

.0350 

.0000 

.07 

2.8 

.0122 

NoTK  to  analyses  of  1897 :  Odor,  none.-- ~-The  samples  were  eolkcted  from  a  faucet  at  the  pomp- 
log  station. 

Chemical  Examination  of  Water  from  the  Covered  Distributing  Reservoir  of  the 

Newton  Water  Works. 

[Parts  per  100,000.] 


ectlon 

Apprarahob. 

1 

1 

AMMOiriA. 

NlTROOKM 
A8 

• 

a 

. 

1 

a 

8 

a 

as 

Date  of 
Coll 

Turbidity. 

e 
o 

a 

r 
1 

i 

2H 
3 

1 

Albu- 
minoid 

1 

6 

NItrstes. 

1 

Oxygen 
Com 

• 

1 
1 

1 

1S97. 

18406 

F«b.  15 

None. 

Cods., 
iron. 

.03 

6.80 

.0004 

.0084 

.49 

.0300 

.0000 

1 

.03 

S.O 

.1000 

19083 

Apr.  20  ,  None. 

Slight. 

.02  1 

6.80 

.0010 

.0030 

.46 

.0300 

.0000 

.07 

2.7 

.0050 

19638 

JuD«22    V.sliKht. 

V.  Blight. 

.00 

6.00 

.0000 

.0016 

.40 

.0350    .OUOO 

.05 

2.9 

.0100 

20112 

Aug.  16    V  Blight. 

CODB. 

.06 

7.60 

.0006 

.0064 

.44 

.0180  1.0000 

.13 

8.2 

.2200 

20823 

Get.    18     V.sllgbt,   Cons. 

.03 

7.80 

.0004 

.0036 

.45 

.0450    .0000  , 

.16 

3.8 

.0470 

,1      milky. 

1 

21613 

Dec.  20 

Decided. 

Cods. 

.09 

8.40 

.0028 

.0036 

.62 

.0180    .0000 

'            1            1 

.06 

3.6 

.0280 

Averages  by  Years, 


1892 

. 

. 

.03 

6.40 

.0022 

.0038 

.36 

.0246 

.0003 

8.0 

188Q 

• 

. 

.04 

6.40 

.0000 

.0027  1 

.38 

.0220 

.0000 

.07 

3.0 

1804 

• 

_ 

.03 

6.44 

.0002 

.0038 

.40 

.0149 

.0000 

.07 

2.9 

1805 

. 

. 

.03 

6.68 

.0004 

.0037  1 

.43 

.0197 

.0000 

.07 

3.2 

189« 

• 

. 

.03 

6.52 

.0005 

.0035 

.42 

.0253 

.0000  , 

.08 

3.2 

1807 

• 

" 

.04 

6.80 

.0009 

.0044 

.46 

.0293 

1 

.0000 

.08 

3.2 

.0242 
.0196 
.0352 
.0229 
.0136 
.0676 


NoTB  to  analyses  of  1897 :  Odor  of  the  foortb  sample,  faintly  anpleasaDt;  of  the  others,  noDe.< 
Tba  aunplca  were  collected  from  the  reservoir. 
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NBWTON. 

Chemical  Examination  of  Water  from  Charles  River,  near  the  Pumping  Station 

of  the  Newton  Water  Works, 

[Parts  per  100,000.] 


e 
o 


S3 


2 


10536 
10828 
20110 
20672 
20820 
21811 
21611 


Av. 


1S97. 

JaDc22 

July  20 
Aug.l6 
Septal 
Oct.  18 
Nov.  22 
Deo.  20 


Affeasakcb. 


s 
H 


V.  slight. 

V.tUght. 

V.tUght. 

Sligbt. 

Slight. 

V.tlight. 

V.  slight. 


6 


V.  slight. 
Slight. 
V.  slight. 
Slight. 
V.  slight. 
Slight. 
V.  slight. 


1.68 
1.10 
1.60 
1.20 
0.62 
1.28 
1.24 


1.21 


Rksidur  on 
Evapora- 

tion. 

1 

Lost  on 
Ignition. 

5.10 

2.05 

6.06 

2.50 

6.10 

2.85 

10.60 

8.70 

5.50 

2.10 

7.15 

8.10 

6.20 

2.70 

6.67 

2.84 

AvMOiriA. 


Albumtnold. 


% 


a 
CO 


.0008 
.0086 
.0046 
.0042 
.0018 
.0044 
.0034 


.0040 


.0880 
.0810 
.0848 
.0886 
.0262 
.0838 
.0822 


.033: 


.0850!. 0030. 


.0282 
.0828 
.0844 
.0174 
.0834 
.0816 


.0304 


.0028 
.0020 
.0042 
.0088 
.0004 
.0006 


X. 
o 

u 


NrrROOK5 

A9 


1 


0.25 


.0000 


0.45  .0020 


0.46 
0.60 
0.58 
0.63 
1.00 


.0080 
.0020 
.0380 
.0110 


.0000 
.0001 
.0002 
.0001 
.0001 
.0001 


.0290  .0001' 


•3 
«> 

e 

s 

I    : 

e 

H   1 

O  I  •* 


i.r  1.4 

0.77  1.1 
l.JJ  '  1.9 
l.OS  4.1 

o.as  u 

1.14  !  M 

i 
O.M  U 


.0031  .561'. 0121  .OOOri  0.90  U 

II 


Odor,  generslly  distinctly  vegetablot  occasionally  mosty  and  unpleasant. 

Chemical  Examination  of  Water  firom  the  Main  Underdrain  of  the  Hyde  Brook 

Division  of  the  Newton  Sewerage  System, 

[ParU  per  100,000.] 


I 

a 

a 


18810 
19423 
20703 


e 

J 

o 
m 


isvr. 

Mar.  IS 
June  0 
Oct.    13 


Appbaramcb. 


K 

0 


«l 

s 

s 


CO 


o 


None. 
None. 
None. 


None. 
V.  slight. 
V.  slight. 


.00 
.00 
.08 


S 

•  m 


21.80 
21.00 
28.20 


AVMOKIA. 


I 


.0086 
.0018 
.0008 


1 


.0088 
.0080 
.0114 


i 

i 

§ 


2.12 
1.78 
2.48 


NlTaOOBK 
AS 


s 


I 

s 


a 

0 
m 
8 

M 

o 


.6800 
.6500 
,4800 


.0005  : 

.0016 
.0060 


.03 


I 

e 

s 


§ 


7.8  . 


.01      7.»  . 

.07  I  10.9  . 

I . 


Averages  by  Years, 

• 

- 

1892 

- 

• 

.00 

27.08 

.0126 

.0029 

8.18 

r 
1.1666 

1 
.0015  1 

- 

1 

1  ''-'  : 

- 

1808 

- 

- 

.03 

25.48 

.0140 

.0087 

2.48 

0.0550 

.0018  i 

.06 

A     S 

- 

1894 

- 

- 

.08 

26.27 

.0105 

.0034 

2.67 

0.9933 

.0012 

.05 

- 

1895 

- 

- 

.02 

25.78 

.0072 

.0082 

2.44 

0.5588 

.0005  t 

1 

.05 

- 

1896 

- 

- 

.08 

24.30 

.0202 

.0101 

2.82 

0.7838 

.0017 

.20 

- 

1897 

- 

- 

.01 

28.67 

.0067 

.0061 

2.18 

0.0033 

1 

.0027 

.04 

.HIT 


Nora  to  analyses  of  1897 :  Odor,  none.— -  The  samples  were  collected  from  the  underdrsla.  ii I 
outlet. 
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NEWTON. 

Chemical  ExamincUion  of  Water  from  the  Main  Underdrain  of  the  Cheesecake 

Brook  Division  of  the  Newton  Sewerage  System, 

[Parts  per  100,000.] 


g 

Appbaravcb. 

• 

Ammoioa. 

NlTBOOKK     1 

t 

« 

» 

AS 

a 

1 

• 

■u 

§1 

• 

• 

0 

e 

• 

1 

s 
SB 

%" 

1 
1 

s  > 

o 
a 

B 

I 

i 

s5 

s 

#9 

1 

Tnrbl 

2M 

i 

< 

i 

2 

1 

» 

1 

1897. 

18809 

Mar.  18 

Slight, 
milky 

Slight. 

.03 

14.20 

.0028 

.0080 

1.28 

.8500 

.0001 

.06 

5.6 

.0220 

»42S 

Jane  9 

V.sUght. 

Oons., 
brown. 

.00 

18.30 

.0124 

.0042 

1.48 

.2500 

.0005 

.01 

7.4 

.0570 

20793 

Oct.   13 

None. 

Slight. 

.06 

1 

15.00 

.0032 

.0052 

1.26 

.1800 

.0004 

.09 

6.3 

.0190 

Averages  by  Years, 

- 

1894 

- 

- 

.04 

20.58 

.0265 

.0040 

2.05 

.5567 

.0080 

.05 

7.9 

.0340 

- 

1895 

- 

- 

.03 

10.80 

.0125 

.0038 

1.50 

.3167 

.0004 

.08 

7.6 

.0287 

- 

1896 

- 

- 

.08 

17.08 

.0065 

.0074 

1.40 

.8333 

.0004 

.16 

6.8 

.0533 

- 

1897 

- 

- 

.08 

16.08 

.0061 

.0041 

1.32 

.2600 

.0003 

.05 

6.4 

.0327 

NoTK  to  analyses  of  1897 :  Odor  of  the  first  sample,  faintly  nnpleasant,  disappearing  on  heating;  of 
the  others,  none.  •— ~-  The  samples  were  collected  from  the  nnderdrain,  at  its  outlet. 


Chemical  Examination  of  Water  from  the  Main  Underdrain  beneath  the  Laundry 

Brook  Valley  Sewer^  Newton, 

[ParU  per  100,000.] 


Date  of 

Collection. 

Appbakakcb. 

• 

§ 

§1 

s 

AmioinA. 

Chlorine. 

,     MiTBOOKV 
AS 

• 

1 

• 

m 
o 

S 

•E 

s 

i 

a 

a 

Turbidity. 

B 

a 
1 

o 

1 

Albu- 
minoid. 

Nitrates. 

• 

s 

i 

1880S 

1S97. 
Mar.  18 

i 
None. 

Slight. 

.02 

17.90 

.0128 

.0026 

1.86 

.4500 

.0002 

.02 

6.8 

.0200 

1M24 
20794 

Jane   9 
Oct.    18 

V.  slight. 
:  V.  slight. 

Cons., 

brown. 
V.  slight. 

.08 
.02 

15.20 
17.70 

.0060 
.0096 

.0040 
.0044 

1.00 
1.58 

.2000 
.2800 

.0004 
.0004 

.02 
.05 

6.9 
6.9 

.0200 
.0090 

Averages  by  Years, 

- 

1894 

- 

.04 

17.23 

.0108 

.0019 

1.68 

.8767 

.0005 

.05 

6.8 

.0447 

- 

1805 

- 

- 

.03 

21.70 

.0105 

.0067 

2.09 

.6217 

.0006 

.04 

8.5 

.0560 

- 

1806 

- 

- 

.02 

18.40 

.0118 

.0017 

1.88 

.4600 

.0005 

.07 

7.0 

.0880 

- 

1807 

- 

- 

.02 

16.98 

.0095 

.0087 

1.48 

.2938 

.0008 

.08 

6.7 

.0168 

NoTX  to  analyses  of  1897 :  Odor  of  the  first  sample,  distinctly  nnpleasant,  disappearing  on  heating; 
of  the  otb«ra«  none.  — ~  The  samples  were  collected  from  the  underdrain,  at  its  outlet. 
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NOBTH  ADAMS. 


Water  Supply  of  North  Adams. 


Chemical  Examination  of  WcUer  from  Notch  Brook  Storage  Reservoir^  North 

Adams, 

[ParU  per  100,000.] 


i 


18225 
18M0 
10138 
19530 
20733 


Av. 


Si 

! 

& 


19»7. 

Jan.    4 

Feb.  10 
Apr.  26 
June  17 
Oct.     5 


Appbaiakob. 


e 

§ 


o 
*3 
U 


Slight, 

clayey. 
V.  alight. 

Sllyht, 

clayey. 
None. 

V.  alight. 


Cona., 

dark. 
V.  alight. 

Slight. 

V.  alight. 

V.  alight. 


.20 
,05 
.05 
.02 
.05 


.07 


Kesiduk  on 

EVAPOBA- 
TION. 


? 


I 

Be 


«.50 
8.80 
5.00 
6.40 
0.10 


7.06 


1.65 
1.45 
0.85 
0.90 
1.80 


AXMOVIA. 


Albuminoid. 


mi 

I 


I 

2 


•o   ' 


1.83 


.0000  .0154 
.0010  .0040 


.0012 
.0034 
.0018 


.0015 


.0076 
.0054 


.0074 
.0038 


8 

o 
"Z 


i' 
.0080  .00 

.0002  .08 


NrraooKv  i  ^ 
Aa        '  8 

1  5 

c 

,1    3 

I  '^ 

I  ii  « 

K     I  0 


■ 


.0070  .0006 


.09 


.0046.0008  .08 


O1OO-.O0O1.32    4.1 

5.1 

I 

''8.1 


'.0070.0000  .IS 
.0030^. 


0000  .10 
.0050. 0000  .06 


».• 


.0006  .0006  .0000  .08 


.0084  .0065  .0019 


.08 


.OOSO'.OOOO  .11    T.l 


.0056.0000  .15    U 


Odor  of  the  flrat  aample,  faintly  vegetable,  becoming  faintly  earthy  and  aweetlah  on  heating;  of  tbt 
laat,  faintly  vegetable  and  unpleaaant,  becoming  diatlnctly  vegetable  on  heating;  of  the  othera,  nooa.  A 
dialinctly  vegetable  odor  waa  developed  in  the  aeeood  aample,  on  heating.  ——The  aamplea  were  eoUedid 
from  the  reaervoir. 


Chemical  ExamincUion  of  Water  from  Broad  Brook  in  Pownal,  Vtrmonl, 

[Parte  per  100,000.] 


Date  of  Collection. 

Appbarakck. 

liSaiDCK  ON 

EVAHOaA- 

TIOK. 

Ammomia. 

Chlorine. 

XlTBOOtl)       "i 
AB               £ 

p 

c 

a 

5 

i 

Lose  on 
Ignition. 

^ 

Albuminoid 

1 

1 

■ 
e 

1     ^  1 

1 

• 

1 

s 

• 

a 

"9 
«* 

sl 

X 

1S»7. 

1 

1 

18224 

Jan.     4 

Decided, 

Cona. 

.09 

6.85 

1.25 

.0000  .0160 

.0040 

.0120  .09 

.0080.0001  .W    4.1 

18550 

Feb.  19 

milky. 
None. 

V.  alight. 

.07 

3.40 

1.00 

.0002.0082 

.0082 

.0000  .05 

.0200 

.0000  .24    S.2 

19139 

Apr.  28 

1 

V.  alight. 

V.  alight. 

.03, 

4.50 

0.80 

.0008 

.0054 

.0042 

.0012 

:.o« 

.0030.0000  .11     S.6 

1 

19531 

Jone  21 

None. 

V.  alight. 

.«; 

3.20 

0.90 

.0006 

.0042 

.0040 

.0002  .07  . 

1 

.0050.0000  .29     M 

1 

20732 

Oct.     5 

! 

None. 

V.  alight. 

.07 
.09 

9.00 
5.89 

1.50 

.0006 
.0004 

.0044 
.0076 

.0028 
.0046 

.0016 
.0030 

.01 

1 

i 

.07 

1 

1  1 

.0100 
.0092 

.0000  .01     7J 

Av... 

1.09 

.0000  .16     4J 

1 

1 

r 

1                  _  

Odor  in  April  and  Jone,  none;  at  other  tiroea,  faintly  vegetable.  —  The  aamplea  were  eoI)ect«4 
from  Broad  Brook,  at  the  point  where  water  ia  taken  for  the  aupply  of  North  Adama. 
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NORTHAMPTON. 


Water  Supply  op  Northampton. 

Chemical  Examination  of  Water  Jrom  the  Upper  Storage  Reservoir  of  the  North- 

awptcn  Water  Works  on  Roberts^  Meadow  Brook. 

[Parte  per  100,000.] 


S 

% 


s 
o 


a 

o 
o 


20870 


18»7. 

Sept.  28 


Appkasahcb. 


2 


C 

S 


a 


V.  alight. 


V.  slight. 


.12 


Kesiduk  on 

EVAPORA- 
TIOK. 


c 
o 


J 


4.40 


1.16 


Ammovia. 


Albaminoid. 

• 

> 

•9 

i 

-3 

\ 

a 

b. 

H 

Q 

CO 

.0000  .0074 


.0004 


.0010 


e 
a 

"C 
o 


.18 


NiTBOQBN 
AS 


S 


.ooou 


.0000 


s 

9 
« 

5 

a 

o 


.10 


a 

1 

S3 


2.8 


Odor»  very  faintly  vegetable. The  sample  was  collected  from  the  reservoir. 


ChemiccU  Examination  of  Water  from  Roberts'*  Meadow  Brook,  Just  above  the  Middle 

Reservoir  of  the  Northampton  Water  Works, 

[Parts  per  100,000] 


• 

g 

a 

2 

ArPBAmASCB. 

Rksidur  ok 

EVAPORA- 
TIOM. 

AmCONIA. 

1 

a 

.18 

NITKOOBN 
AS 

^3 

V 

a 

9 
m 

1 

a 
« 

»< 

o 

• 

a 
I 

• 

1 

Loss  on 
Ignition. 

• 

1 

Albuminoid. 

s 

S 

B 

a 

• 

1 

1 

o 

Sus- 
pended. 

i 

18371 

1S*7. 

Jan.   26 

V.  slight. 

Slight. 

.08 

4.85 

0.80 

.0004 

.0062 

.0060 

.0002 

.0080.0000 

.14 

1.6 

1S631 

Feb.  24 

None. 

Slight. 

.12 

4.06 

1.00 

.0014 

.0070 

.0068 

.0012 

.10 

.0060.0000 

.26 

1.6 

18877 

Mar.  25 

V.  slight. 

Slight. 

.83 

3.45 

1.20 

.0006 

.0104 

.0000 

.0014 

.10 

.0030.0000 

.84 

0.6 

19110 

Apr.  26  1  v.  slight. 

Slight. 

.26 

8.16 

1.05 

.0008 

.0092 

.0078 

.0014 

.08 

.0030 

.0000 

.19 

1.8 

19335 

ICay    26 

V.  slight. 

Slight. 

.65 

8.60 

1.70 

.0024 

.0182 

.0164 

1 

.0018 

.07 

.0060 

.0000 

.69 

1.6 

19079    Jane  28 

V.  slight. 

Slight. 

.18 

8.66 

0.66 

.0008 

.0054.0054 

.0000 

.05 

.0080 

.0000 

.21 

1.6 

19960    July    27 

None. 

V.  slight. 

.40 

8.00 

1.46 

.0008 

.0122 

.0112 

.0010 

.08 

.0050 

.0000 

.50 

1.4 

2001 

Aog.  25 

None. 

Slight. 

.42 

4.80 

1.60 

.0008 

.0184 

.0124 

.0010 

.07 

.0030 

.0000 

.53 

1.7 

awn 

Sept.  28;  V.  slight. 

V.  slight. 

.16 

4.60 

1.10 

.0006 

.0088 

.0086 

.0002 

.13 

.0000 

.0000 

.17 

2.1 

20O9O 

Oct.    26*  None. 

V.  slight. 

.25 

4.70 

1.26 

.0010 

.0094 

.0094 

.0000 

.18 

.0000 

.0001 

.26 

2.0 

21300 

Nov.  24 

None. 

Slight. 

.88 

4.00 

1.46 

.0008 

.0086 

.0080 

.0006 

.14 

.0020 

.0001 

.80 

1.8 

1170T 

I>«e.   29 

V.  slight. 

Slight. 

.10 
.26 

8.40 
8.01 

0.66 
1.16 

.0004 
.0009 

.0032 
.0092 

.0082 
.0085 

.0000 
.0007 

.14 
.11 

.0080 
.0087 

.0000 
.0000 

.14 
.80 

1.7 

Av... 

1.6 

1 

Odor  of  the  last  two  samples,  none;  of  the  others,  vegetable.  —  The  samples  were  oolleeted  from 
the  tiUmmMn,  Just  al>ove  the  reservoir. 
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NORTHAMPTON. 

Chemical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the  North- 
ampton Water  Works  on  Roberts'  Meadow  Brooke  collected  near  the  Surfact 

[Parts  per  100,000.] 


• 

1 
§ 

Appbabakob. 

KkeiDUB  OK 

Etapoba- 

TION. 

AjmoiOA. 

c 

i 

§; 

.11 

KlTBOOBa     i  ' 

Ae         a 

a 

1 

«i 

a 

m 

• 

3 

1 

Albamloold. 

1 

S 

« 
■    1 

■       0 

• 

z 

a 

s 

S 

•6 

V 

• 

a 

00 
.0010 

3 

• 

1 

_1 

18872 

1997. 

Jan.   26 

V.ellght. 

V.ellght. 

.10 

5.00 

1.10 

.0012 

.0060 

.0070 

.0070 

.0000  .19 

I.I 

18«32 

Feb.  24 

V.  slight. 

Slight. 

.15 

4.05 

1.50 

.0012 

.0090 

.0074 

.0016 

.11 

.0080 

.0000  .18 

M 

18878 

Mar.  25 

V.  flight. 

V.  flight 

.85 

3.10 

0.95 

.0022 

.0188 

.0126 

.0012 

.10 

.0000 

.0000  .» '  t.i 

19120 

Apr.  26 

V.ellght. 

V.ellght. 

.28 

3.00 

t 

1.00 

.0008.0094 

.0086 

.0008 

.10 

1      1 

.0000  .0000  .M    l.t 

j                           > 

103S0 

May  20 

V.ellght. 

Slight. 

.38 

3.45 

1.45 

.0038  .0164 

.0140 

.0018 

1.08  [ 

.0060  .0000  .4&  ,  U 

1                 ' 

19«80 

Jane  28 

V.ellght. 

Cone. 

.28 

3.60 

1.15 

.0010  .009^1 .0080 

.0012  .05  ; 

.0080  .0000  .42  '  1.4 

10051 

July  27 

V.ellght. 

Slight. 

.50 

3.90 

1.50 

.0018 

.0192 

.0108 

.0024  .07 

1 
1.0000  .0000  .68    M 

20292 

Aug.  25 

None. 

V.ellght. 

.37 

4.00 

1.55 

.0006 

.0120 

.0090 

.0080  .07  j 

.0000  .0000  .41    II 

j 

20678 

Sept.  28 

V.  flight. 

V.  flight. 

.80 

4.80 

1.80 

.0010 

.0106 

.0106 

.0000  .11  ' 

1  \ 

.oooa  .0000  .»  t-i 

20991 

Oct.    26 

V.ellght. 

V.  flight. 

.80 

4.80 

1.50 

.0010 

.0184 

.0114 

.0020  .18 

.0000  .0000  .21    I' 

j 

21301 

Nor.  24 

V.ellght 

Coof. 

.40 

4.05 

1.00 

.0014 

.0180 

.0120 

.0010 

.16 

.0080.  .0001  .a  M 

21708 

Duo.  29 

V.ellght. 

V.ellght. 

.18 
.29 

3.50 

1 

1.10 
1.81 

.0002 

.0050 

.0050 

.0000 
.0013 

.14 
.11 

.007oLoOOO  .!«    I  * 

1 

Av. . . 

8.90 

;       1       I 

.001  -  -Oiifi  .oioa 

.0023  .0000  .tt    1-' 

1 

1 

1 

1                

Odor,  faintly  vegetable,  eometlmef  none.    The  average  amount  of  Iron  found  In  tbeee  faflBplff  «w 

.0066  perU  per  100,000. The  eamplee  wero  coflected  from  the  reeervoir,  about  1  foot  beoceib  tW 

furfaco. 


Microscopical  Examination  of  Water  from  the  Middle  Storage  Reservoir  ofthi 
Northampton  Water  Works  on  Roberts^  Meadow  Brook,  collected  near  IV 
Surface. 

[Number  of  orgnnismf  per  cubic  centimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


Apr. 


May.  July.' Jnljr.   Aug.!  Oct.    Oct.   Not.  I«. 


Day  of  examination,  .... 

30 

26 

27 

28 

28 

8 

80 

27 

6 

28      21      » 

Number  of  eample,     .... 

18372 

1 

18632 

1 

18878 

10120 

19886   19660  19051  20292  2067820MI 21841  ItyH 

1         1                : 

PLANTS. 

Diatomcu3e»,      .... 

t 

t 

3 

at 

347 

t14 

n 

T 

IM 

re    1    1 

Cycloteila, 

iMeloalia, 

Synedru, 

0 
0 
2 

0 
0 
2 

0 
0 

1 

0 

0 

24 

6 
64 

248 

0 

80 

116 

0 
0 
6 

0     140 
0         0 
7       80 

1 

iS       0        • 

AlffSB,  Protococcut,        •       • 

0 

0 

0 

0 

0 

0 

4 

0        • 

n    •    1 

No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


259 


NORTHAMPTON. 

Microscopical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the 
Northampton  Water  Works  on  Roberts'  Meadow  Brook,  collected  near  the 
Surface  —  Concluded. 

[Number  of  orgaotsms  per  cubic  centimeter.] 


1897. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

July. 

July. 

Aug. 

Oct. 

Oct. 

Not. 

Dec. 

AtniCALS. 

Inflisoria, 

0 

0 

4 

2 

641 

89 

« 

15 

6 

56 

0 

0 

Dlnobryoo, 

0 

0 

4 

0 

032 

80 

0 

15 

0 

60 

0 

0 

Vermes, 

0 

0 

0 

0 

2 

2 

2 

0 

0 

4 

2 

0 

Jii9C€Uaneou9t  ZodglcM,  . 

0 

0 

IS 

0 

70 

0 

10 

10 

100 

3 

5 

3 

Total. 

2 

2 

22 

S4 

1,000 

255 

44 

82 

800 

215 

16 

11 

Chemical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the  North- 
atnpton  Water  Works  on  Roberts^  Meadow  Brook,  collected  near  the  Bottom. 


[Parts 

per  100,000.] 

1 

Date  of  Collection. 

Appbabakcb. 

Rksidck  on 
Evapora- 
tion. 

Ammonia. 

• 

e 

•c 
o 

.18 

I 

MiTBOQBN 

Aa 

• 

•o 
ft* 

a 

a 

s 

3 

1 

• 

i 

s 
H 

1 

• 

a 

H 

Loss  on 
Ignition. 

• 

Albuminoid. 

i 

2 

1 

■: 
J 

1 

9Q 

• 

1 

1 

o 

8 
5 

1 
si 

oo 

1 

18373 

1997. 

Jan.   26 

Slight. 

Slight. 

.28 

5.30 

1.80 

.0104 

.0122 

.0110 

.0012 

.0130 

.0001 

.24 

1.6 

19033 

Feb.  24 

Slight 

Slight. 

.28 

4.70 

1.35 

.0050 

.0100 

.0088 

.0012 

.11 

.0080 

.0000 

.29 

2.5 

18879 

Mar.  25 

Blight. 

Slight. 

.38 

3.15 

1.05 

.0014 

.0182 

.0006 

.0036 

.10 

.0030 

.0000 

.36 

0.0 

19121 

Apr.  26 

V.  alight. 

Slight. 

.25 

3.00 

1.10 

.0012 

.0124 

.0094 

.0030 

.00 

.0030 

.0000 

.81 

1.3 

19337 

May  26 

V.  alight. 

Slight. 

.80 

3.10 

1.25 

.0034 

.0158 

.0100 

.0058 

.08 

.0070 

.0000 

.32 

1.5 

loesi 

Jane  28 

SUght. 

Cods. 

.62 

3.40 

1.65 

.0050 

.0160 

.0122 

.0038 

.04 

.0080 

.0001 

.73 

1.1 

19952 

Jaly  27 

V.  alight. 

Slight. 

.48 

4.10 

1.55 

.0058 

.0184 

.0148 

.0036 

.08 

.0040 

.0000 

.64 

1.6 

20293 

Aug.  25 

None. 

V.aUght. 

.44 

4.00 

1.45 

.0024 

.0114 

.0090 

.0024 

.07 

.0070 

.0001 

.46 

1.6 

20«79 

Sept.  28 

Diatinet. 

Oona. 

.68 

4.50 

1.45 

.0152 

.0148 

.0148 

.0000 

.08 

.0000 

.0000 

.33 

2.2 

20992 

Oct.  26 

1 

V.aUght. 

V.aUght. 

.80 

4.45 

1.30 

.0020 

.0134 

.0132 

.0002 

.18 

.0000 

.0000 

.33 

1.8 

21382 

Not.  24 

V.  alight. 

Cods. 

.41 

4.30 

1.60 

.0014 

.0130 

.0112 

.0018 

.17 

.0020 

.0000 

.48 

1.7 

21709 

1 

Dec.  29 

Slight. 

V.aUght. 

.82 
.89 

8.85 

1.00 

.0028 
.0047 

.0090 
.0133 

.0080 
.0110 

.0010 
.0023 

.15 

.10 

.0100 
.0050 

.0000 
.0000 

.29 
.40 

1.6 

At.. J 

8.95 

1.34 

1.6 

1               : 

Odor,  faintly  vegetable.    The  average  amooDt  of  iroD  fooDd  Id  these  aamples  was  .0501  parts  per 
100,000. 
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25^0rth  attleborofqh. 

Water  Supply  of  North  Attleborough. 

Chemical  Examination  of  Water  from  the  Wells  of  the  North  Attleborough  Water 

Works, 

[Parts  per  100,000.] 


Date  of 

Collection. 

1 

1            Appkasavoi. 

Residoe  on 

Evaporation. 

Ammovia. 

Chlorine. 

NnnooKV 

AS 

Oxygen 

Consumed,  i 

« 

I 

c 

1. 

• 

i 

8 

o 

• 

1 

i 

5 

i 

Albu- 
minoid. 

• 

I 

e 

• 

8 

«« 

^    i 

• 

- 

18514 

1997. 

Feb.   15 

None. 

None. 

.00 

6.80 

.0004 

.0018 

.66 

.0700 

.0000 

1 
.00 

2.6  '.OM 

19008 

Apr.  20 

None. 

None. 

.00 

6.60 

.0004 

.0026 

.62 

.0500    .0000 

.00 

1.7 

.0110 

19&70 

June  23 

None. 

1 

V.  slight. 

.00 

6.20 

.0000 

.0022 

.66 

.0800 

.0000 

.02 

8.0  '.wn 

20286 

Aog.  26 

None. 

None. 

.00 

7.10 

.0006 

.0014 

.67 

.0580 

.0000 

.05 

3.1  .0004 

21006 

Oct.    20 

None. 

None. 

.02 
.00 

6.50 

.0016 

.0024 

.01 

.0060 

.0000 

.08 

3.0 

.0010 
.009 

Av.  •• 

6.54 

1 

.0006 

! 

.0021 

.70 

.0626 

.0000 

.02 

2.0 

Odor,  nooe. The  aamplee  were  collected  from  a  faucet  at  the  pumping  atatlon. 


Water  Supply  of  Northborough. 

Chemical  Examination  of  Water  from  the  Upper  Reservoir  of  the  Northborough 

Water  Works. 

[Parts  per  100,000.] 


ArPEARAXC*. 


B 

a 

'A 


^        'I 


e 


1897. 

Jan.  14 


18254  Jan.  14    None.  V.  slight. 

18646  Feb.  24  I  V.  slight.  Slight. 

19128  Apr.  28  I  Slight.  Slight. 

20274'  Aug.24  j,  V.  slight.  V.  slight. 

20961  Oct.  25  I  V.  slight.  Slight. 

h 

21676!  Deo. 27  !  V. slight.  V. slight. 


Av. 


I 


Residue  on 
Evapora- 
tion. 


1.10 

I 

0.90 

I 
1.05 

I 

0.97 
0.70. 
1.05 


0.96 


iS 

o 


3 


J 


Ammonia. 


5.86 
4.25 
3.85 
4.40 
4.65 
4.20 


4.45 


2.20 
1.00 
1.00 
1.50 
1.80 
1.80 


Albuminoid. 


1.85 


.0008 
.0014 
.0014 
.0008 
.0004 
.0016 


.0182 
.0106 
.0808 
.0250 
.0182 
.0168 


.0011 


.0214 


.0172 
.0178 
.0202 
.0206 
.0174 
.0162] 

.0107 


.0010 
.0018 
.0016 
.OOU 
.0008 
.0006 


r  NlTKOCEX  *£ 

I  AS*  E 


c 

3 


c 


■ 

• 

s 

S 

■c 

^, 

jr. 

■5 


I 
I 
.33 

.21 

.20 

.24 

.37 

.81 


.001' 


.0060.0002  1.00  i.e 


.0050 .0000  o.n   u 

.0000.0001    0.02     M 
.OO60I.OOOO    0.93     l-i 


.28 


.0080.0000   0.64  ,  M 
.006&.0000!  0.7S     1.4 


.0048.0000!  0.83     I.S 


Odor,  distinctly  vegetable  and  mouldy. The  samples  were  eollected  from  the  reeerrolr. 
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NORTHBOROTJGH. 

Chemical  Examination  of  Water  from  the  Lower  Reservoir  of  the  Northborough 

Water  Works, 


[Parts  per  100,000.] 

• 

Appbabavos. 

Rbsiddx  o« 

EVAPOSA- 

AmiovxA. 

NiTKOOBM 
AS 

a 

& 

TIOV. 

• 

o 
a 

1 

6 

E 
G 

• 

1 

O 

• 

1 

e 

s 

i 

• 

Loss  on 
Ignition. 

i 

>* 

Albuminoid. 

• 

i 

1 

1 

1 

s 

I 

1 

1 

i 

1997. 

18255 

Jan.   14 

V.  •light. 

Blight. 

0.75 

4.15 

1.80 

.0026 

.0180 

.0174 

.0006 

.20 

.0070 

.0002 

.60 

1.3 

16e47    Feb.   24    V.iIlKbt. 

V.allKht. 

0.73 

4.20 

1.85 

.0010 

.0154 

.0154 

.0000 

.21 

.0050 

.0000 

1.66 

0.6 

19129 

Apr.  28 

Slight. 

Slight. 

0.70 

8.05 

1.06 

.0004 

.0208 

.0178 

.0030' 

.20 

.0000 

.0001 

1.60 

0.8 

10550 

June  21 

V.  slight. 

V.  slight. 

1.12 

S.OO 

2.00 

.0014 

.0200 

.0254 

.0038 

.13 

.0000 

.0000  1.83 

0.6 

20275 

Aug.  24 

V.  •light. 

V.  alight. 

0.07 

4  50 

1.00 

.0006 

.0270 

.0220 

.0050 

.24 

.0030 

.OOOOli.05 

l.l 

20Wi 

Oct.  25  !i  might 

Slight. 

0.66 

3.80 

1.56 

.0008 

.0108 

.0142 

.0056 

1.26 

.0000 

.0000{:.48 

1.8 

2l6n 

Dec  27 

V.  alight. 

V.  slight. 

1.00 
0.85 

4.10 

1.66 

.0014 
.0012 

.0170 
.0210 

.0166 
.0184 

.0004 
.0026 

.82 
.24 

.0080 
.0083 

.0000 
.0000 

.70 

1.4 

JiYm.» 

3.00 

1.60 

.70 

1.1 

Odor,  distiDolly  vegetable.  — ^  The  samples  were  collected  from  the  reservoir. 


Water  Supply  of  North  Brookfield. 

The  advice  of  the  State  Board  of  Health  to  the  board  of  health  of 
North  Brookfield,  Id  regard  to  the  quality  of  the  public  water  supply 
of  the  towD,  may  be  found  od  pages  33  and  34  of  this  volume. 

Chemical  Examination  of  Water  from  Doane  Pond^  North  Brookfield, 

[ParU  per  100,000.] 


a 


1S301 
1S532 
18844 
19100 
19284 
194S8 
19806 


20900 

21386 
2148S 
21683 


I 

m 
Q 


1897. 

Jan.  20 
Feb.  17 
Mar.  23 
Apr.  22 
May  10 
Jone  16 
Jaly  22 
Ang.  80 
Sept.  22 
Oct.  20 
Nov.  17 
Dec.  0 
Dec.  22 


Appkakahob. 


§ 

S 


Slight. 

Distinct. 

Slight. 

Slight. 

Distinct. 

V.  •light. 

V.  slight. 

Slight. 

V.  slight. 

v.  slight. 
;V.  slight. 

Decided. 
:  Decided. 


Slight. 

Slight. 

Slight. 

Slight. 

Slight. 

Slight. 

V.  slight. 

V.  slight. 

V.  slight. 

V.  slight. 

Slight. 

Cons. 

Cods. 


5 
5 


.58 
.60 
.30 
.50 
.55 
.42 
.88 
.70 
.70 
.40 
.53 
.79 
.60 


Residub  ox 

Evapoba- 

TIOK. 

• 

e 

5 

• 

§6 

l 

r 

4.45 

1.76 

4.20 

1.46 

1.35 

0.40 

3.70 

1.75 

3.15 

1.40 

3.80 

1.60 

3.80 

1.55 

3.65 

1.56 

3.65 

1.76 

8.45 

1.70 

4.25 

2.00 

3.65 

1.30 

8.56 

1.40 

AXMOHIA. 


Albaminold. 

^ 

^ 

•8 

• 

•o 

• 

1 

o 
S 

hi 

£ 

H 

Q 

OD 

.0016 
.0054 
.0028 
.0006; 
.0084> 
.0022 
.0064 
.0020 
.0010 
.0018 
.0056 
.0024 
.0060 


.0278  .0132 
.0360.0386 
.0252'.  0166 
.0370.0244 
.0200;.0246 
.02901.0278 
.0348.02681 
.0346,.0324 
.0326!. 0318 
.0266!. 0242 
.0278' .0264 
.02741.0242 
.02881.0216 


6 

tt 

o 
Z 


.20 
.25 
.10 
.15 


.0146 
.00241 
.0086 
.0126 
.0044'  .14 
.0012!'. 12 
.0080  .18 
.0022  1.12 
.0008  .11 
.00241'. 14 


.0014 
.0032 
.00221 


.20 
.22 
.22 


NiTBOOBN 
AS 


i 


9i 


.0050  . 
.00301. 
.0050|. 
.0030 
.0000 
j.OOOO 
.0020 
.0030 
.0000 
.03u0|. 

.0030;. 

.00701. 
.0120. 


0001 
0000 
0000 
0000 


•8 

a 

0 

m 

I 

a 

I 


.48 
.55 
.22 
.43 


,0000  [.47 
.0000  .46 
.0000  .68 
.0000  .62 
,0000 
.0000 
,0001 


0001 
0001 


.50 
.42 
.55 
.54 
.46 


1.6 
0.8 
0.2 
0.5 
0.6 
0.8 
0.6 
0.6 
0.9 
1.0 
1.0 
1.4 
1.3 
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KORTH  BBOOKFIELD. 

Chemical  Examination  of  Water  from  Doane  Pond^  North  Brookfield — Concladed. 

Averages  by  Tears. 

[Parts  per  100,000.] 


s 


o 


1804 
1896 
1806 
1897* 


Appbaiavob. 


•3 

9 


o 


.91 
.61 
.43 
.67 


Rmidub  on 

EVAPOBA- 
TIOM. 


i 


a 
% 

§1 


4.34 
4.92 
8.74 
8.69 


1.77 
1.80 
1.48 
1.62 


AxMOinA. 


i 


Albuminoid. 


3 

o 


1 

> 

1 


.0110 
.0076 
.0012 
.0031 


.0863.0280 
.0365.0285 
.02881.0247 
.08061.0264 


3& 

00 


.0073 
.0080 
.0041 
.0061 


c 
o 


.  1 

NmooBM 

1 

A8          1 

6 

• 

1 

e 

• 

1 

5 

s 

S 
2 

I 

.19    |.0064  .0001 


.22 
.16 
.16 


.0102  .0002 
.0064, .0000 
.0063  .0000  .50    0.8 


M 

0 


X 


.62  '  1.1 
.51  1.7 
.51  !  1.1 


II 


*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analyiia  for  that  month  ha  b«ea 
need  in  making  the  average. 

Note  to  analynet  of  1897:  Odor,  generally  distinctly  vegetable  and  sometimea  moaldy.    A  filnilj 

fisby  odor  was  developed  In  some  of  the  samples  on  heating. The  samples  were  collected  froa  tbi 

pond.    For  monthly  record  of  height  of  water  tn  this  pond,  see  table  on  page  266. 


Microscopical  Examination  of  Water  from  Doane  Pond,  North  Brookfield, 

[Number  of  organisms  per  cnbic  centimeter] 


1S97. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jnne. 


July. 


Aog. 


Sept. 


Oct. 


Mot.  Dec  Dtc 


Day  of  examination,  • 
Number  of  sample,   . 


21 
18301 


20 
18682 


26 
18844 


23 

19100 


PLANTS. 

DiatomaoesB, 

Asterionella, 
Cyclotella,    • 
Bynedra, 
Tabellarla,  . 


AlffflD, 

Protococens, 
titaurastrum. 


46 

48 
0 
0 
0 

0 
0 


n 

0 

0 

0 

28 

2 

2 


2 

0 
0 
0 
2 

0 

0 


180 

0 

0 

44 

86 


0 
0 


20 
19284 


18 


27 


81 


28 


21 


19  ,    IS      S 
19483: 19866|20826i20609j20900;2 1286  214»2ia3 


155 

16 

0 

32 

108 

1 

0 
1 


46 

0 

0 

6 

40 

1 

0 
0 


46t 

0 
164 
120 
168 

70 

1 
64 


54 

6 

0 

8 

84 

tt 

14 

4 


198 

166 

2 

40 

0 

M 

78 
2 


8 

1 

0 

80 

10 

16 
1 


41 

13 
4 

10 
11 


«1 

23  >   S» 
1 
6 
4 


U 
T 


40 


4      T 

SO        3i     i 
0        0       • 


ANIMAL8. 
Bhlzopods,  Actinophrys,   . 

InftiBoria.     .      .      .      . 

Dfoobryon, .... 

Monas, 

Peridininm, .       . 

Bynnra 

Trachelomonas,  .       . 


Vermes, . 
Onistacea,   • 


0 

0 

0 

0 

0 

0 

0 

4 

2 

0 

948 

186 

918 

6t0 

292 

56 

16 

20 

240 

98 

206 

62 

0 

0 

0 

104 
8 

SO 
0 
4 

872 

0 

40 

0 

0 

432 

0 

64 

124 
0 

292 
0 
0 
0 
0 

42 
0 
9 

0 
0 

0 
0 
0 
0 
16 

16 
0 
S 
0 
2 

232 
0 
0 
0 

4 

37 
0 
0 
0 
0 

0 

4 

0 

0 

4 

6 

0 

0 

0 

9 

0 

0 

0 

0 

0 

pr. 

pr. 

0 

pr. 

9 

0 
0 
0 
0 


pr. 


193 

219 
1 
8 

0 
1 

1 

9 


I 

n 

e 

0 

! 
I 


Jli$C£tianeou9t  Zo'dglcsa, 


10 


50 


10 


40 


120 


80 


900 


15 


Total, 


406 


290 


926 


796 


672 


189 


882 


115 


639 


151 


5     « 


164   m   IN 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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NORTH  BBOOKFIELD, 

Chemical  Examinalion  of  Water  from  the  FiUered-waUr  Well  of  (he  North 

Brookfield  Water  Works, 

[Parte  per  100»000.] 


i 

% 

1 

Appbakawob. 

rb8idck  ok 
Evapora- 
tion. 

AMMOlflA. 

6 
1 

.20 

MlTSOOKIf 

A8 

1 

« 

a 

9 
m 
a 

5 

e 

o 

1 

• 

1 

00 

• 

a 

1 

Ignition. 

• 

Albuminoid. 

s 

• 

a 

o 

• 

1 

t 

1 

m 

Q 

Sus- 
pended. 

• 

3 

e 
S3 

18302 

19»7. 

J&n.  *M 

V.  alight. 

V.  alight. 

.58 

3.90 

1.70 

.0018 

.0244 

.0228 

.0010 

.0030 

.0000 

1 

.50 

1 

1.4 

lim 

Feb.  17 

Slight. 

Slight. 

.60 

4.16 

1.40 

.0024 

.0216 

.0208 

.0008  .20 

.0130 

.0000 

1 
.52 

0.0 

18M6 

Mar.  23, 

DUtlDCt. 

V.  alight. 

.63 

8.00 

1.00 

.0104 

.O210|.O184 
.0220  .0104 

.0032 

.18 

.0060 

.0003 

.47 

0.9 

19101 

Apr.  22 

V.eUght. 

V.  alight. 

.38 

8.40 

1.20  ,'.0020 

.0020 

.10 

1 

.0060 

.0001 

.32 

0.9 

10186 

May  19 

Slight. 

Slight. 

.66 

8.36 

1.40 

.0010 

.0270 

.0218 

.0052 

.12 

.0080 

.0000 

.56 

0.0 

20484 

Jone 10 ' 

V.  alight. 

V.  alight. 

.38 

8.66 

1.46  1 

.0014 

.0204.0240 

.0018 

.11 

.0020 

.0001 

.46 

0.8 

198«7 

July  22  j  Slight. 

V.  alight. 

.88 

4.06 

1.70 

.0030 

.0282 

.0262 

.0030 

.10 

.0020 

.0000 

.07 

1.1 

10826 

▲ng.30 

V.  alight. 

V.ilight. 

.68 

8.66 

1.56 

.0020 

.0280 

.0248 

.0082 

.14 

1 

.0000 

.0000 

.57 

1.0 

20610 

Sept.  21 

V.  alight. 

V.aUght. 

.68 

8.86 

1.60 

.0012 

.0280 

.0230 

.0050 

.12 

.0000 

.0000 

.60 

0.8 

SOMl 

Oct.  20 

V.  alight. 

V.  alight. 

.00 

8.70 

1.66 

.0002 

.0260 

.0248 

.0002 

.14 

.0380 

.0000 

.58 

1.0 

21288 

Nov.  17 

V.  alight. 

V.ilight. 

.60 

8.46 

1.80 

.0040 

.0252 

.0222 

.0030 

.20 

.0070 

.0000 

.50 

1.0 

214M 

Dee.    0 

Decided. 

Cona. 

.49 

3.80 

1.40 

.0016 

.0242 

.0200 

.0080 

.22 

.0100 

.0001 

.42 

1.4 

21683 

Dee.  22 

1 

Decided. 

V.  Blight. 

.68 

8.40 

1.80 

.0040 

.0174 

.0170 

.0004 

.20 

1 

.0160 

.0001 

.42 

1.1 

Averages  by  Tears, 


1894 

- 

- 

.73 

4.08 

1.80 

.0090 

1895 

- 

- 

.87 

6.18 

1.60 

.0137 

1890 

- 

- 

.42 

8.68 

1.37 

.0022 

1897* 

- 

- 

.68 

3.08 

1.47 

.0027 

.0280.0262 
.0255.0190 
.0229.0200 


.0248 


.0222 


.0034 

.19 

.0095 

.0002 

.64 

.0060 

.21 

.0089 

.0001 

.37 

.0029 

.16 

.0070 

.0001 

.48 

.0020 

.10 

.0075 

.0000 

.51 

1.0 
1.9 
1.0 
1.0 


*  Wbere  more  than  one  Munple  waa  collected  in  a  month,  the  mean  analyala  for  that  month  haa 
been  need  in  making  the  average. 


KoTB  to  analyaea  of  1897:  Odor,  generally  distinctly  vegetable. The  aamplea  were  collected 

from  the  filtered.water  well  in  Doane  Pond,  from  which  the  aupply  of  the  town  ia  drawn. 
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NORTH  BBOOKFTECXiD. 

Microscopical  Examination  of  Water  from  the  Filtered-water  Well  of  the  North 

Brookfield  Water  Works, 

[Nomber  of  organiamt  per  oubio  centimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


flept. 


Oct 


Not. 


D«. 


Dr. 


Day  of  examination, . 
Number  of  eample,    . 


21 
18302 


20 
18634 


26 

18846 


28 
10101 


20 
10288J 


18 
10484 


27 

10887 


31 


28 


21 


10 


13 


20328^2061020001  21288  21404  ^1«S 

I  I  I         . 


PLANTS. 

Diatom  seen, 

Afterionella. 
Cyclotella,    .    -   . 
Bynedra. 
Tabellaria,   . 

Oyanophyoem,    Merlamo 
poBdla,  .... 


AlffflD, 

Staarattmm, 


24 

18 
0 
2 
6 


0 
0 


6 
1 
0 
1 


0 
0 


6 

2 
0 
1 
3 


0 
0 


6 
0 
0 
0 


0 
0 


80 

0 

28 

80 


10 
0 


148 

16 

0 

14 

116 


14 

0 


26t 

0 

80 

06 

176 


88 


5t 

16 
0 
6 

80 


6 

2 


66 

60 

10 

6 

0 


SO 
0 


86 

6 

0 

2 

28 


IS 
1 


16 

4 

4 

8 

10 


10 

0 


0 

0 

21 


1 
0 


I 

0 

u 


8=  U 


s 

0 


ANIMALS. 
Bhizopoda,  Actlnopbryt,   . 

InftiBoiia 

Dlnobryon,  .       .       .       . 
Peridinium, .... 


Vermes. 


0 

0 

0 

0 

0 

0 

• 

4 

0 

0 

0 

1 
0 

IS 

78 

16 

92 

S6t 

143 

9 

54 

28 

28 

19    119 

5 

68 

1 

66 

860 

136 

1 

44 

24 

26 

38     134 

8 

0 

15 

82 

0 

0 

0 

2 

0 

1 

0        4 

0 

0 

0 

2 

0 

1 

1 

0 

2 

0 

0 

1 

Mi8cellaneou9f  ZoSglcsa,  . 


70 


10 


20 


120 


800 


20 


6      IS 


TOTALf  .         •         •         *         • 


42 


156 


82 


110 


540 


424 


667 


136 


126 


82 


i 

% 
\ 


II 


88     170      tt 


Chemical  Examination  of  WaUrfrom  North  Pond,  North  Brookfield. 

[ParU  per  100,000.] 


Rksiduk  on 

1 

— 

g 

Appkabamob. 

EVAPOSA- 

AMMOinA. 

NlTBOOKV,   ^ 

3 

5 

TIOM. 

• 

e 

1 

t 

Aa       I'  E 

1     s 

6 

o 
H 

B 

a 

00 

o 

6 

Lost  on 
Ignition. 

1 

AlbaminoUI. 

J 

S 
!   i 

• 
1    .? 

i   s 

85       0 

• 

1 

a 
525 

• 

• 

? 
1 

a 

00 

* 

1 

1 

« 

a 

1897. 

1                                                        t 

(                   1 

18538 

Feb.   17  1 

Distinct. 

Slight. 

.50 

4.85 

1.85 

.0038 

.0466^  0368  .0108 

.26 

.0050  .0000  .06    0.0 

19285 

May  10 

Distinct. 

Blight. 

.53 

2.65 

1.10 

.0002 

.02A4,. 0208  .0020 

.13 

.0030  .0000  .58    0.4 

20324 

Aug.  30 

Blight. 

Blight. 

.67 

3.45 

1.60 

.0042 

.0818  .0250i. 0062 

.12  i 

.0020.0000.81    O.f 

21287 

Nov.  17 

Blight. 

Blight. 

.66 
.56 

3.65 

1.05 

.0038 

.00.''. 

.0304 
.0330 

.0266 
.0272 

.0038 

.0058 

1 

.16 

.17 

1 

.0070 

'.0042 

1 

.0001  .46    I'O 

^y 

3.65 

1.62 

.0000  .n  0-0 

1 

i 

t 



Odor,  dialinotly  regetable;  of  the  flrat  aample,  alto  nnpleatant.     A  distinctly  fiahy  odor 
developed  in  the  firat  eample,  on  beating. The  eamplea  were  collected  from  the  pond. 
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NOBTH  BBOOKFIELD. 

Microscopical  Examination  of  Water  from  North  Pond,  North  Brookjield. 

[Namber  of  orgADitmt  per  oublo  ceDtfmeter.] 


1S97. 


Febraaiy. 


May. 


Angait. 


November. 


Day  of  ezamioatioD, 
fTomber  of  aample* 


20 
18533 


20 
10285 


SI 
20324 


10 
21287 


PLANTS. 


Diatoxnaoen, 

Anterlonella, 
Pynedra,    . 
Tabellaria, 


CysnopliyoesB, 
MerlamopcBdia, 


Algras. 


Protococciia, 
Rapbldium, 


52 

50 
2 
0 


0 
0 


0 
2 


t,GOO 

440 

328 

1,232 


2 

0 


12 

0 

4 


770 

0 

6 

760 


n 

22 

140 

108 
16 


457 

15 

{) 

440 


4 

4 

112 

24 
76 


ANIMALS. 
Rhlzoi>odSt  Aetloopbrya, 


InftiBoriSy 


Dioobryon, 

Mallomonaa, 

PerldiQlum, 


Vermes, 


Crustacea,  Cyolopa. 


598 
21 

0 
576 


4 

0 


2 


64 

56 
2 
0 


1 
0 


26 

0 

20 

0 


pr. 


0 
0 
0 


pr. 


I/itcelianecus,  Zo'6g\coB^ 

4 

100 

25 

10 

TOTAl^ 

660 

2,181 

003 

583 

Table  showing  Heights  of  Water  in  Doane  Pond  on  the  First  of  Each  Month  in  IS 9  7. 

[Higb- water,  14.50  feet.] 


DATS  - 1897. 


Jan.  1» 
Feb.  1, 
March  !• 
AprU  1, 
May  1, 
June    If 


11.58 
11.00 
11.00 
14.50 
13.50 
11.00 


DAT  K— 1897. 


Joly  1. 
Aug  1, 
Sept.  1, 
Oct.  1, 
Nov.  1, 
Dec.  1, 


Feet. 


13.58 
14.50 
13.83 
13.33 
13.17 
13.50 
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NOB'WOOD. 

Water  Scpply  of  Nohwood. 
Chemical  Examination  of  Water  from  Bucktmuter  Pond,  Dedham. 


[p.rt, 

p.r  11(0,000. 

UUIU 

uioa 

1 

,.™.„  [ 

1 

arruiAvci. 

""»"' 

■*""""*•           1 

\ 

1   ' 

f 

■■ 

. 

1 

1* 

1 

11 

iMiJ. 

»«•?. 

1 

""• 

v..iijhi.|e 

" 

*■'" 

■""|-'""|-""r"r"  !■"'"■"' ■"'- 

flr. 

I.                  1 

.« 

^ 

..» 



_ 

_L 

- 

Id  la  miiklDi  tfa<  *verii|a. 


*  mooth,  111*  DMii  ui*lr«l*  for  ibM  m 


Microseopicat  Examinnlion  of  Waler  from  BitckmaaCer  Pond,  Drdham. 

[NuDit>«r  of  orfulina  per  onbic  oratlmtUr.] 


~] 

1M7. 

«.r... 

«„, 

Har. 

Aprlllw-Lluw.  Jair   lofJsfpi.  o,,.    Sc-  D«. 

Mo«b.rofuoipl*.   .      .       . 

..wL» 

iMet 

11720 

, 

.11 

10110  i9miam-MK_iiv.T.m 

PLANTS. 

AiMilondlii, 
Oy*nophycM9.  . 

] 

u 

M 
0 

D 

l,HI 
IfiH 

t 

0 

0 

D 

1 

1      t 

i 

II      1     v 

•I     1    • 

,.!  .  • 

No.  34.]     EXAMINATION-  OF  WATER  SUPPLIES. 
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NORWOOD. 

Microscopical  Examination  of  Waterfrom  Buchmaater  Pond,  Dedham  —  Concluded. 

[Number  of  organisms  per  onbic  centimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


Mar. 


Apr. 


May.  Jane. 


Jnly. 


Aog. 


Sept. 


Oct. 


Nov. 


Deo. 


ANIMALS. 
Bhlzopoda,  Difflngia,  . 


Inftisorla, 
Dlnobryon,  . 


•  • 


•  • 


Mitcellaneau9f  ZoQglcea,  . 


25 


10 


I 
5    20 


8 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

52 

112 

5 

1,716 

2,708 

130 

0 

0 

0 

0 

0 

0 

52 

112 

2 

1,716 

2,708 

124 

0 

0 

0 

0 

0 

0 

3 
0 


10 


Total,. 


52 


187 


1,060 


1,716 


2,790 


182 


8 


8 


29 


11 


58 


84 


Table  showing  Heights  of  Water  in  Buckmaster  Pond  on  the  First  of  Each  Month 

in  1897. 

[Distance  below  crest  of  dam.] 


DATS  — 1897. 

Feet. 

Jan.     1, 

8.00 

Feb.     1, 

2.62 

March  1, 

2.17 

April    1. 

1.42 

May      1. 

0.00 

June    1, 

1.42 

8.67 
4.83 
6.58 
6.31 
6.75 
5.00 


Water  Supply  op  Orange. 

Chemical  Examination  of  Waterfrom  North  Pond,  Orange, 

[Parts  per  100,000.] 


a 


c 
o 


a 

o 
© 

Q 


•    1S97. 

20154  Aag.  18 
SK^TS  Sept.  20 
20Sm  Oct.  18 
21277  Not.  16 
St027  •  ]>ec.  21 


Appbaiamcs. 


B 


e 

§ 


o 

a 


^^▼» • •  •  • 


• «••*•< 


V.  slight. 
V.  slight. 
V.  Blight. 
V.  slight. 
Slight. 


'•••••••< 


V.  slight. 
V.  Blight. 
V.  Bliffht. 
Decided. 
Cons., 
earthy. 


••••••< 


.34 
.32 
.40 
.39 
.30 


.85 


Kksidck  ox 

EVAPOBA- 

TIOM. 

H 

Lots  on 
Ignition. 

2.60 

1.20 

2.56 

1.50 

2.45 

1.20 

2.96 

1.75 

8.20 

0.90 

2.76 

1.81 

AXMORIA. 


Albuminoid. 

• 

•d 

s> 

Q» 

• 

TJ 

i 

3 

o 

1 

a 

b 

H 

c 

00 

.0020  .0174 
.0006.0206 
.0010;.0226 


.0014  .0202  .0168 


.0144  .0080 
.0184  .0022 
.0172,. 0054 


.0010 


.0012 


.0154  .0102 


.0192 


.0152 


.oou 

.0062 


.0040 


c 
o 


.10 
.10 
.13 
.12 
.18 


.18 


NiTROOKK 
AS 


"C 


.0020 
.0C30 
.0030 
.0020 
.0110 


.0042 


.0000 
.0000 
.0000 
.0001 
.0000 


.0000 


1 

B 

s 
m 
c 
o 
o 

o 


.43 
.48 
.43 
.42 
.30 


i 


.41 


0.6 
0.5 
0.6 
0.6 
0.8 


0.6 


Odor,  dbtinctly  vegetable. The  samples  were  eoUeeted  from  the  pond. 


268 


STATE  BOARD  OP  HEALTH.         [Pub.  Doc 


ORANGE. 

Chemical  Examination  of  Water  from  the  Distributing  Reservoir  of  the  Orange 

Water  Works. 

[Pftrto  p«r  100,000.] 


i 

a 

9 


o 
'8 


1«734 
20155 
20574 
20881 
21278 
21628 


Av. 


1807. 

Jaly    0 
Aug.  18  < 
8ept.  20  , 
Oct.    18  I 
Nov.  16 
Dec.  21 


Appbakamcb. 


MM 


None. 

None. 

None. 

None. 

SllKht. 

None. 


V.  alight. 
V.  slight. 
V.  slight. 
V  alight. 
Cons. 
V.  alight. 


.05 
.07 
.02 
.06 
.20 
.10 


.08 


KiSIDCK  CM 

EVAPOKA- 

TIOV. 


^ 


2.80 
2.75 
2.75 
2.00 
2.85 
8.10 


2.86 


Ammoria. 


Albuminoid. 

• 

1 

• 

i 

1 

.  '8 

si 

h 

H 

Q      « 

0.55 

.0012 

0.80 

.0006 

0.70 

.0004 

0.75 

.0002 

0.50 

.0002 

0.70 

.0008 

0.67 

.0006 

.on  4  .0040 
.0020,. 0020 


.00141.0010 


.0030 
.0048 


.0056  .0056 


.0038 


.0030 
.0046 


.0084 


.0014 
.0006 
.0004 
.0000 

.0002 
.0000 


4 

c 


NmooBv 

Aa 


r 


.11  .0000.0000.11 
.11  i|.002a.0000  .11 
.10  I  .0000.0000  .00 
.13  .0180  .0000  .06 
.11  ,  .0000.0000  .17 
.14    1.0030.0000  .11 


.0004 


.12  'i.OOSS'.OOOO  .11 


04 

0.4 
0.1 

e.« 
i.o 
o.s 


o.r 


Odur,  faintly  vegetable  or  none.  ^->  The  aamplee  were  collected  from  the  reaervolr. 


Water  Supply  or  Palmer  Fire  District,  Palmer.  —  Palmer 

Water  CoMPANr. 

Chemical  Examination  of  Water  from  the  Lower  Reservoir  of  the  Palmer 

Water  Company, 

[PftrU  per  100,000.] 


.S 


18380 

18705 
18S46 
19137 
10334 
19544 
19937 
20323 
20670 
20985 
21339 
21716 


Av, 


18»7. 

Jan.   27 

Mar.    4 
Mar.  23 
Apr.  28  I 
May   27 

June  22  { 
July  271 
Aug.  sol 
Sept.  29  I 
Oct.  27  I 
Nov.  23 
Deo.  80 


Appkabajiob. 


V.  slight, 
milky. 
V.  slight. 
V  slight. 
None. 
V.  slight. 
V.  alight. 
None. 
Slight. 
V.  slight 
V.  slight. 
Slight. 
V.  slight 


Blight. 

V.  alight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Cons. 
V.  slight. 


.18 

.83 
.30 
.25 
.47 
.37 
.50 
.31 
.23 
.23 
.40 
.29 


Rbsidub  om  ' 

EVAPOKA- 
TIOM. 


^ 


8.66 

S.80 
2.80 
2.55 
2.80 
8.45 
4.00 
8.75 
8.35 
3.60 
3.35 
3.20 


.82  I:  3.27 


e 
o 

fa 


i 


0.05 

1.00 
0.65 
0.65 
1.20 
1.40 
1.35 
1.00 
1.05 
0.70 
1.15 
0.85 


1.00 


Ammohia. 


Albuminoid. 

• 

1 

1 

i 

1 

o 
S 

si 

h 

H 

s 

CO 

.0014 

.0004 
.0008 
.0020 
.0012 
.0012 
.0006 
.0014 
.0006 
.0020 
.0008 
1.0018 


.0012 


.0104 

.0074 
.0102 
.0184 
.0190 
.0146 
.0118 
.0086 
.0064 
.0060, 
.0110. 
.0070 


.0094  .0010 

.0074.0000 
.0086.0016 
.0118  .0016 
.0182;. 0008 
.0110.0086 
.0096.0022 
.0062  .0024 
.0052  .0012 


.0060 
.0104 
.0062 


.0105  .0092*. 0013 


a 

i 

6 


.14 

.11 
.11 
.11 
.08 
.07 
.15 
.10 
.11 
.15 


.0000 
.0006,  .15 
.0008  .18 


NrrBOttcx 


c     _ 


s 
3 


I  I 


.ooeo-.oooo  .24   0-6 


.0050 

.0030; 

.0030 

.0030 

.0050 

.0050 

I  .0000 

i  .0020 

I  .0050 

'  .0040 

:  .0060 


.0000 
.0001 
.0000 
.0000 
.0000 
.0000 
.000i> 
.0000 
.0001 
.0000 
.0000 


.35 

.2S 
.24 
.46 
.9 
.52 
.25 
.U 
.14 
.52 
.23 


t.5 
t.5 

1.0 
0.1 

l.l 
IJ 

1-4 
!.• 
11 
1.4 


.12     .0038.0000  .28    •» 


Odor,  generally  faintly  vegetable. The  first  sample  was  collected  from  the  reserroir.  awl  t^ 

remaining  samples  from  a  faneet  in  the  town. 
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PALIVTER. 

Microscopical  Examination  of  Water  from  the  Lower  Reservoir  of  the  Palmer 

Water  Company, 

[Namber  of  organlflmfl  per  cable  eeotlmeter.] 


1807. 


Jan. 


Mar. 


Mar. 


Apr. 


May. 


Jane. 


Jnly.  Aug.  Oct. 


Oct. 


Not. 


1808. 


Jan. 


D«j  of  ezamioaiioD, 
Number  of  earn  pie. 


80 
18380 


e 

18706 


26 
18840 


80 
10137 


28 
19834 


28 


80 


81 


10644 10087 120323 


28 


20670  20085 


24 
21380 


3 
21716 


PLANTS. 
Dlatomace8D» 


Aetertooella, 


ANIMALS. 
Bhizopoda,  . 


InftiBoria. 
DlsobryoD, 

Vermes, 


22 


860 
848 


8 

0 


6 

0 


59 
0 


60 
0 


14 
0 


16 
0 


6 

0 


MitceUanemtMt  Zubgloea,  . 


0 
0 


0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

4 

0 

to 

0 

14 

293 

0 

1 

8 

0 

0 

0 

20 

0 

14 

202 

0 

0 

2 

0 

2 

0 

0 

0 

1 

1 

0 

0 

1 

0 

5 

0 

5 

0 

0 

0 

0 

10 

20 

0 

33 

360 

88 

7 

74 

854 

14 

28 

80 

0 

18 
0 


22 

22 

1 


8 


1 

0 


0 
0 


TOTAI^ 


44 


6 


Water  Supply  of  Peabody. 

Chemical  Examination  of  Water  from  Brown^s  Pond,  Peabody, 


[ParU 

per  100,000.] 

• 

J 

1 

Appiabakcb. 

Kksidi-k  on 

,     EVAPOBA- 
TIOW. 

Ammovia. 

$         Chlorine. 

NiTBOOKlf 
A8 

Oxjgen  Consnmed. 

• 

a 
H 

Sediment. 

c 

o 

a 

.10 

\ 
1 

^ 

1 

Lossnn 
Ignition. 

6 

Z 

fe 

Albnmlnotd. 

• 

m 

4* 

c 

• 

2 

5 

J 

S 

a 

% 

.Sus- 
pended. 

• 

3 

o 

c 

1 

S 

18720 

1997. 

Mar.    0 

V.tlight. 

1 

V.eligbt. 

8.20 

t 

0.86 

.0000 

.on« 

.0148 

1 
.0028 

1 
.0030 

.0001 

L 

1 

.23 

0.6 

10456 

Jane  14  i  SMgbt. 
Sept.l4  j  V.ellgbt. 

Sligbt. 

.20 

2.80 

0.76 

.0006 

.0182 

.0126 

.0036 

1 

.63 

.0100 

.0000  .36 

0.6 

20474 

Sligbt. 

.18 

3.26 

1.65 

.0002  .0178 

.0164 

.0014 

j 

.66 

.0020 

.0000 

.33 

0.0 

21534 

I>«c.   14 

Sligbt. 

Slight. 

.10 

.  1 

.14 

2.70 

1.10 

LoOU.0104 

1          1 

i 
.0006  -0177 

.0148 
.0146 

.0046 
.0031 

.62 
.68 

.0070 
.0055 

.0000 
.0000 

.22 
.28 

1.0 

At.  • . 

2.00 

1.00 

0.7 

Odor,  vegetable.    A  faintly  fiaby  odor  was  developed  In  the  flrat  eample  on  heating. The  eamplea 

war*  collected  from  the  pond. 
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PEABODT. 

Ckemical  Examination  of  Water  Jrom  Spring  Pond,  Peabody, 

[Parta  par  100,000.] 


1 
1 

Date  of  Collection. 

Appbaraxob. 

HaaiDua  ox 

fiVAPOBA* 
TION. 

1 

o 

SB 

• 

"Z 
3 

H 

•2 

1 

• 

I 

1 
3 

18725 
1»456 
20475 
21523 

1897. 

Mar.    0 

Jaoe  14 
1 
Sept.  14  , 

Dee.  14 

V  alight. 
Slight. 
V.  alight. 
V.  alight. 

Slight. 
Slight. 
Slight. 
Cona. 

.05 
.08 
.03 
.06 

.04 

3.55 
3.50 
8.00 

3.55 

1 

1.15 

1 

0.60 
1.25 
1.35 

A.V. . . 

3.55 

1 

1.09 

Ammovia. 

1 

Albuminoid. 

• 

• 

> 

ded. 

• 

m 

"3 
3 

4S 

ae< 

h 

t- 

2 

09 

I 


NrraooBi 

A8 


a 
.2 


1 
B 

S 
0 


I      I      111 


0  I  s 


.0058 
.0004 
.0002 
.0022 


.0021 


.0130.0096 
.0136  .0096 
.0124  .0116 
.0278 .0150 


.0167  .0114 


.0034 
.0040 
.0008 
.0128 


.66 
.70 


79     .0000  .0000  .IS  U 

.0050  .0000  .11  1.4 

.0020.0000  .17  U 

78     .0070.0000  .13  1.1 


.0053,. 73  1.0035.0000  .16    U 


Odor,  faintly  vegetahle;  of  the  laat  eample,  alto  maaty.'— >The  aamplet  were  ooUeotcd  from  tki 
pond. 


Chemical  Examination  of  Water  from  the  Lower  Basin,  Peabody  Water  Works. 

[Parta  per  100,000.] 


Date  of  Collection. 

Appbaravcb. 

Hksidce  on 

EVAPO  RA- 
TI OH. 

1 

Ammovia. 

1 

• 

a 

'1 

•  ja 
.80 

1     . 
KmooBV     7 

AM        a 

3 

• 

1 

• 

1 

• 

• 

1 

Loss  on 
ignition. 

1 

Albuminoid. 

1                  * 

1 

§ 

a; 

Total. 

Dissolved. 

Sus- 
pended. 

sill 

1  1  1 1 

SC         X        3      = 

18727 

1807. 

Mar.     9 

V.  alight. 

V.  alight. 

.05 

5.05 

1.60 

.0002 

.0080 

.0080 

.0000 

.OOOOj.OOOS  .97    S.S 

19457 

Jane  14 

None. 

Slight. 

.08 

4.75 

1.10 

.0024.0128 

.0100 

.0028'. 78  ' 

.0470.0004  .17    S.I 

20522 

Sept.  17    V.  slight. 

V.  alight. 

.06 

- 

- 

.0018  .0124 

.0110 

.0014  .80 

.0250  .0000     .  '  r7 

21522 

Deo.  14 

V.  alight 

Slight. 

.05 

5.20 

1.85 

.0024 

.0108 

.0092 

.0016 

.84  . 

1 

.0600  .00031.07     l-t 

1 

A.T.  . . 

t 

.05 

5.00 

1.48! 

1 

.0017 

.0110 

.0095 

.0015 

.79 

I 
.0480.0003   .19     SJ 

1 

1 

1 

ii 

1                   1 

Odor,  vegetable;  of  the  laat  sample,  maaty.    A  flshy  odor  waa  developed  In  the  flrat 

heating. The  samples  were  collected  from  the  baaln,  and  r«prta«ot  a  mUtora  of  the  vater  fvoa 

Spring  and  Browo'a  ponda. 
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PEMBROKE. 


Pembroke. 


Chemical  Ezaminalion  of  Water  from  Silver  Lake,  in  Pembroke^  collected  at  the 

Surface, 

[Parte  per  100,000.] 


Date  of  Collection. 

Appkaiahcb. 

UieiDUB  ON 

EVAfORA- 

TlOIf. 

Ammovla. 

• 

c 

•c 

o 

t 

.62 
.65 
.64 
.64 
.66 
.66 
.62 
.68 
.68 

.64 

NlTBOOBH 
AB 

• 

a 

1 

s: 

5 

• 

•5 

5 

9 

H 

1 

1 

• 

§1 

m.pm 

J 

1 

Albuminoid. 

i 

• 

• 

s 

1 

• 

5 

"2 
1 

w 
«• 

5 

• 
4) 

a 

18817 
20144 
20146 
ilOil 
21086 
21292 
213U 
21456 
21500 

18»7. 

Jan.  20 
Aug.  18 
Aog.  18 
Nov.    4 
Nov.    8 
Nov.  17 
Nov.  23 
Dec.    6 
Dec.  20 

V.ellght. 

V.ellght. 

V.elighl. 

None. 

V.ellght. 

V.ellght. 

None. 

V.ellght. 

V.ellght. 

V.  ellght. 

V.ellght. 

None. 

V.  Blight. 

Cone. 

Oone. 

Cone. 

Slight. 

might. 

.10 
.13 
.14 
.12 
.08 
.12 
.12 
.11 
.15 

.12 

3.76 
2.05 
8.05 
2.00 
3.10 
3.85 
3.15 
8.10 
2.65 

1.05 
0.80 
1.00 
1.05 
1.10 
1.20 
1.00 
0.95 
1.00 

.0006 
.0010 
.0008 
.0006 
.0006 
.0004 
.0008 
.0002 
.0004 

.0118 
.0126 
.0138 
.0130 
.0136 
.0136 
.0134 
.0140 
.0114 

.0128 

.0110 
.0106 
.0118 
.0130 
.0132 
.0112 
.0120 
.0120 
.0104 

.0114 

.0008 
.0020 
.0020 
.0000 
.0004 
.0024 
.0014 
.0020 
.0010 

.0014 

.0000 
.0020 
,.0020 
.0000 
.0000 
I.002U 
.0040 
.0020 
.0030 

.0016 

.0000 

.0000 

.0000 

.0000 

.0000 
.0000 
.0000 
.0000 
.0000 

1 

.0000 

.21 
.22 
.22 
.22 
.22 
.18 
.20 
.19 
.19 

.20 

0.6 
0.6 
0.6 
0.8 
1.0 
0.8 
1.1 
1.0 
1.0 

Av.». 

3.18 

1.23 

.0006 

0.8 

1 

*  Where  more  than  ODe  eample  woe  collected  in  a  month,  the  mean  analyele  for  that  month  hae  been 
need  In  making  the  averogu. 

Odor  of  No.  21509,  none;  of  Noe.  21051  and  21456,  none,  becoming  faintly  vegetable  on  heating;  of 
the  oib«re,  faintly  vegetable,  eometlmee  becoming  etronger  on  heating.  The  quantity  of  iron  wae  de- 
termined Id  theee  eamplee,  but  wae  found  to  be  inelgniticant. The  eamplee  were  collected  ae  fol* 

lowe:  No.  18317,  from  the  lake  at  ite  outlet;  No.  20146,  from  the  eouthern  part  of  the  lake,  oppoeite 
Bllver  Lake  Grove;  the  remaining  eamplee,  from  the  northerly  part  of  the  lake,  off  Gunnere'  Point. 
The  aoalyeee  of  eamplee  of  water  from  Silver  Lake  were  made  In  connection  with  an  inveetigation  for 
an  additional  water  eopply  for  the  city  of  Brockton. 

Chemical  Examination  of  Water  from  Silver  Lake^  in  Pembroke^  collected  20  Feet 

beneath  the  Surface. 

[Parte  per  100,000.] 


a 

s 
as 


21062 
21067 
21»3 
31M6 
21457 
21600 


a 
S 

A 

"o 


ApPBARAirCB. 


2 

2 

3 

H 


Not.  4 
Not.  8 
Nov.  17 
Not.  23 
Dec.  6 
Dm.  20 


V.ellght. 

V.ehght. 

V.ellght. 
'V.ellght. 
'v.ellght. 

V.ellght. 


Slight. 

Cone. 

Cone. 

Cone. 

Blight. 

Slight. 


o 
"3 


.00 
.10 
.09 
.10 
.11 
.18 


Kbbioub  om 

EVAPOBA- 
TION. 


3 

o 


a 
o 


2 


8.10 
8.10 
8.20 
8.25 
8.10 
2.70 


1.10 
1.10 
1.15 
1.06 
0.90 
1.10 


Ammokia. 


Albuminoid. 

i 

i 

_i 

•o 

t 

« 

s 

i§ 

^ 

o 

3  a. 

h. 

H 

X 

.0002.0130.0066 
.00021.0134.0126 


.0004  .0134 
.0010  .0140 


.0002 
.0002 


.0136 
.0116 


.0114 
.0130 
.0128 
.0096 


I 

u 


NlTBOOBH 
AB 


5 


.0074  .64     .0000.0000 


.00081  .66  .0020 
.0020  !. 68  I  .0020 
.0010. 66  I  .0010 
.0008 
.0020 


.72  '  .0020 
.68  .0010 


.0000 
.0000 
.0000 
.0000 
.0000 


s 

9 
m 

a 
o 
o 

o 


.25 
.28 
.18 
.20 
.18 
.21 


0.8 
1.8 
0.6 
1.0 
1.0 
1.0 


Odor  of  No.  21600,  none;  of  Noe.  21062  and  21467,  none,  becoming  faintly  vegeUble  on  heating;  of 
the  otl&«r»,  faintly  vegetable,  t>ecoming  eomewhat  etronger  on  heating.    The  quantity  of  iron  was  deter- 

miood  Id  tbeee  eamplee,  but  wae  found  to  be  Inelgnlflcant. The  eamplee  were  collected  from  the  lake, 

off  GuDDCis'  Point. 
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PEMBROKE. 

Chemical  Examination  of  Water  from  Silver  Ldke^  in  Pembroke^  coUecUd  40  M 

beneath  the  Surface, 

[PftrU  p«r  100,000.] 


• 

1 

i 

1 

Appkaravob. 

KKaiDDK  OV 

EVAPOSA- 

TICK. 

Ammohia. 

2         Chlorine.                    1 

Nmoois 

I        Aa 

B 

s 

1 
s 

• 

g 

a 

1 

i 

3 

5 

Lobs  on 
Ignition. 

1 

Albomlnold 

t 

1  1 

■  1 

z 

*• 

S 

t 

■  1 

c  1 
3 

1 

• 

"a 

t 

1 

s 

Sus- 
pended. 

M       « 

21063 

1S»7. 

Nov.    4 

None. 

V.  alight. 

.09 

3.80 

1.16 

.0012 

.0102 

.0184 

.0028 

.0000 

1 

.0000 

.31  , 0.S 

1 

21088 

Nov.    8 

V.  alight. 

Oona. 

.11 

8.20 

1.10 

.0004 

.0182 

.0100 

.0024    .69 

.0090 

1 

.w» 

.16 

U 

21204 

Nov.  17 

V.  alight. 

Oona. 

.11 

3.16 

1.10 

.0000 

.0142 

.0120 

.0010 

.00 

.0090 

.0000 

.17 

«.( 

21340 

Nov.  23 

V.  alight. 

Cona. 

.07 

3.16 

1.06 

.0000 

.0168 

.0132 

.0020 

.08 

.0090  .OOOo' 

.21 

1.1 

21468 

Dee.    6 

V.  alight. 

Slight. 

.11 

3.10 

0.00 

.0000 

.0160 

.0124 

.0032 

.70 

1 
.00^        )00  .18 

14 

21001 

Dee.  20 

V.  alight. 

Blight. 

.18 

2.80 

1.00 

.0004 

.0114 

.0092 

.0022 

.08 

'.0040|.0000 

1        1          1 

.2D    14 

Odor  of  Koa.  21204  and  21340,  faintly  vegetable;  of  the  othera,  none,  beeomlng  faintly  vecvteblf  « 
heating.  The  qnantity  of  iron  waa  determined  in  theae  aamplea,  but  waa  foand  to  be  1ff*1gnlrtrfirt. — 
The  aamplea  were  collected  from  the  lake,  off  Cinnnera*  Point. 


Chemical  Examination  of  Water  from  Silver  Lake,  in  Pembroke,  collected  near  tk 

Bottom, 

[Parte  per  100,000.] 


ction. 

Appkaraxok. 

;  Kksidck  on 

,     EVAPORA- 
j           TIOJI. 

Ammohia. 

i 

-c 

O 

.04 

1 

Ninoocs     ^ 

AJ                 S 

B 

<L> 

Turbidity. 

8 

a 
1 

* 

u 

o 

a 

■i 
'  1 

Loss  on 
ignition. 

• 

I 

Albuminoid. 

s 

s 

♦J 

z 

s 

1 

i 

85 

Date  of  Cc 

S 

1 

Q 

Sus- 
pended. 

Il  1 1 

z      o    =_ 

i    1907. 
20145     Aug.  18 

Diatinct. 

V.  alight. 

.18 

p 
1 

3.95 

1.16 

.0024  .0112 

.0092.0020 

1     1 

1 

.0020  .0000  .26    M 

20147  '  Aug.  18 

Diatinet. 

Slight. 

.46 

•  4.05 

1 

1.26 

.0104 

.0132  .OlOlj. 0030  .00  ' 

.0020  .0000  .29    1.1 

21064    Nov.    4 

1 

V.  alight. 

Slight. 

.11 

3.25 

1.20 

.0008 

.0160 

.0148  .0002  .00  I 

il        1 

.0000 

.0000;  .91    M 

21089  1  Nov.    8 

V.  alight. 

Cona. 

.12 

3.10 

1.00 

1 

.0002 

.0142 

.0118 

.0024'Lo4 

.0090 

.0000  .» 

M 

21295  j  Nov.  17 

V.  alight. 

1 

Cona. 

.10 

3.06 

1.00  j 

.0008 

.0142 

.0120 

.0022 

.06 

.0090 

.0000  .17 

9J 

21347 

Nov.  23 

V.  slight. 

Cona. 

.10 

3.10 

0.90 

.0012 

.0162 

.0134 

.0018 

.06 

.0000 

.0000  .21 

l.t 

21469 

1 

Dec.    0 

V.  alight. 

1 

Cona. 

.10 

3.00 

0.86 

.0000 

.0164 

.0180 

.0018 

.08 

.0090 

.0000  .IS 

U 

21002  1  Deo.  20 

,  V.  alight. 

! 

Cons. 

.11 

2.86 

1.00 

.0004 

.0110 

.0098  ^0012 

.08 

.0090 

.0000  .21 

1.1 

Odor  of  Noa.  21064,  21469  and  21602,  none,  becoming  faintly  vegetable  on  heetlng;  of  tte 
faintly  vegetable,  becoming  aomewhat  atronger  on  heating.  No.  90147  contained  .9000  perta  per  MM* 
of  iron ;  the  qnantity  found  in  the  other  aaroples  waa  inalgnifleant.  ^—  The  aamplea  were  eolleoled  fn* 
the  lake,  off  Gunnera*  Point,  at  depths  ranging  from  60  to  07  feet  beneath  the  aarfaoe. 
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PEMBROKS, 

Chemical  Examination  of  Water  from  Brooks  in  the  Vicinity  of  Silver  Lake,  in 

Pembroke  and  Kingston, 

[Part*  p«r  100,000.] 


Date  of  Collection. 

APPEARAirCS. 

Residue  oh 

EVAPORA- 
TICK. 

Ammoxia. 

■ 

1 

.74 

NiTROOKK 
AS 

• 

a 

9 
m 

a 

o 

Turbidity. 

1 

s 

1.50 

• 

ft 

r 

1     Albuminoid. 

1 

1 

•c 

.0000 

s 

i 

1 

Dissolved. 

00 

• 

s 

20148 

1S97. 

Aiig.18 

Slight. 

Blight. 

4.70 

2.05 

.0014 

.0260 

.0216 

.0044 

.0020 

1.06 

0.6 

20149 

Ang.18 

V.tUght. 

V.  alight. 

2.20 

5.60 

3.10 

.0012  .0338 

.0290 

.0048 

.87 

.0000 

.0000 

1.74 

0.6; 

20540 

8epi.l6 

Nooe. 

Blight. 

0.80 

4.10 

1.10 

.0004 

.0162 

.0132 

.0030 

.70 

.0030 

.0000 

O.SO 

9^' 

20650 

8ept.l6 

None. 

V.  slight. 

0.80 

3.80 

1.10 

.0000 

.0136 

.0128 

.0008 

.75 

.0020 

.0000 

0.41 

0J8" 

Odor,  faintly  vegetable. The  samples  were  collected  as  follows :  No.  20148,  from  Pine  Brook,  at 

a  mill  pond  about  a  mile  above  its  confluence  with  Jones  River;  No.  20149,  from  a  pood  on  Howard,' 
Brook,  about  half  a  mile  above  its  confluence  with  the  stream  flowing  from  Silver  Lake;  No.  20549,  from. 
Herring  Brook,  near  Pembroke  Centre,  and  above  its  confluence  with  Little  Pudding  Brook ;  No.  aD&50» 
from  Jones  River,  Just  below  its  confluence  with  Pine  Brook. 


Pepperell. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Pepperell, 
with  reference  to  a  proposed  water  supply  for  that  town,  may  be 
found  on  pages  34  to  36  of  this  volume. 


Water  Supply  of  Pittsfield. 

Chemical  Examination  of  Water  from  Socket  Brook  Reservoir,  Pittsfield, 

[ParU  per  100,000.] 


DatoofCoUectton. 

Appeabamcb. 

Rbsidur  on 

EVAPOIA- 
TIO». 

1 

AmioifiA. 

• 

c 

■c 

o 
§ 

.07 
.06 
.10 
.21 

.11 

• 

1 

a 
H 

e 

a 

1 

i 
5 

• 

1 

Loss  on 
Ignition. 

i 

Albuminoid. 

• 

JS 

a 

>5 

• 

I 

s 

m 

s 

Sus- 
pended. 

18868 

19648 

ao«78 

21704 

Mar.  23 
JaD«S2 
Sept.  28 
I>«e.  so 

BUght. 
None. 
V.  slight. 

NOB«. 

Cons. 
V.  slight. 
V.  slight. 
V.  slight. 

.28 
.06 
.12 
.05 

.11 

1 

4.45 
6.85 
7.90 
6.90 

1.05 
1.15 
1.50 
1.06 

.0012 
.0010 
.0016 
.0006 

.0011 

.0112 
.0068 
.0136 
.0056 

.0093 

.0084 
.0068 
.0130 
.0052 

.0028 
.0000 
.0006 
.0004 

Av.«. 

6.27 

1.19 

.0083  -0010 

.www, 

NlTSOOBH 

"8 

AS 

a 

m 

O 

o 

o 

M 

t 

* 

G 

s 

Itra 

•c 

I 

^ 

r^ 

o 

a 

.0080 

.0000 

1 
.28 

S.9 

.0120 

.0000 

.08 

6.8 

.0060 

.0000 

.14 

6.4 

.0200 

.0000 

.07 

4.T 

.0112 

.0000 

.14 

4.8 

Odor,  faintly  vegetable  or  none. The  samples  were  collected  fh>m  the  reservoir. 
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prrrsFiELi). 

Chemical  Examination  of  Walerfrom  Socket  Brook  in  the  Vicinity  of  the  Pumpv^ 

Station  of  the  PUUfield  Water  Works. 

[Parts  per  100,000.] 


• 

B 

1 
1 

Appbaranob. 

Hksiduk  om 

EVAPORA- 
TIOK. 

Ammonia. 

NlTBOOBX 
AS 

1 

• 

a 

3 

s 

a 

•J 

s 

i 

00 

• 

1 

• 

1 

Loss  on 
Ignition. 

• 

I 

Albntnlnold. 

NItntet. 

C 

1 

m 
% 

• 

1 

a 

pended. 
Chlorine. 

1  H 

18867 

1S07. 

Mftf.  23 

V.ellght. 

Slight. 

.10 

6.06 

1.80 

.0022  .0116  .0008 

.0018 

.07 

1 
.0100  .OOOO' .18    4.1 

1                   1 

19540 

JaDe22 

None. 

V.  slight. 

.02 

0.00 

1.60 

.0004.0080 

.0038 

.0024 

.06 

.0100  .0000|  .07    T.I 

20076 

Sept.  28 

V.tUght. 

V.ellght. 

.06 

13.00 

2.46 

.0026.0030 

.0030 

.0000! 

.06 

.0020.0000  .06    M 

S1708 

Deo.  20 

V.  alight. 

Cone. 

.06 
.06 

7.70 

1.36 

.0004 
.0014 

.0042 
.0002 

.0080 
.0048 

.0012 
0014 

.12 
I.OS 

.0290 

1 

.0127 

.0000 

0000 

.06    1.1 

^V*  «  • 

0.09 

1.86 

.00    7.1 

^  ^ 

1 

1 

Odor,  faintly  vegetable. The  samples  were  collected  from  the  brook. 


Chemical  Examination  of  Water  from  Ashley  Brook  Reservoir^  PittsJUld, 

[Parts  per  100,000.J 


18860 
10646 
20671 
21702 


Av. 


6 

s 


Appbabaxob. 


1807. 
liar.  23 

Jane  22 

Sept.  28 

Dec.  29 


tf 


a 
H 


a 
o 


cc 


o 


V.sUght. 
None. 
V.  slight. 
V.  slight. 


Slight. 
None. 
V.sUght. 
Cons. 


.30 
.12 
.32 
.12 


,21 


Rbsidub  on 
Evapora- 
tion. 


4.16 
7.16 
6.40 
6.10 


6.70 


B 
O 


Be 


0.96 
1.70 
1.60 
1.26 


1.87 


Ammovia. 


Albuminoid. 

t 

• 

• 

s> 

« 

i 

f 

s 

m 

a 

h. 

H 

S     |0Q 

.0006 
.0012 
.0012 
.0004 

.0008 


.0116 
.0110 
.0104 
.0084 


.0103 


.0104 
.0104 
.0104 
.0066 


B 

•c 

o 

o 


.0012;  1.06 
.0006i>.06 
.0000 '.09 


HlrmooBV 

AS 


a 

3 

e 

5 


M 

0 


i 

e 


.0018 


.0094.0009 


.14 


.0070  .0000  .SO 

.0020  .0000  .26 

1 

as 
11 


.0000.0000 

I 

.019^.0000 


.00 


.0079 


M 
64 
1.1 

4.T 


.0000  .r  4.1 


Odor,  faintly  vegetable. The  samples  were  collected  from  the  reservoir.    Water  flows  late  tUs 

reservoir  from  Ashley  Lake,  situated  about  2.6  miles  fkrtber  op  the  brook. 


No,  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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PITTSPIEIiB. 

Chemical  Examination  of  Water  from  Hathaway  Brook  Reservoir^  Piltsfield, 

[Parta  per  100,000.] 


• 

e 

1 

» 

1 

1 

ArPBARANCK. 

1 
1 

Rbsidub  on 

EVAPORA- 
TIOM. 

1           Ammo  VI  A. 

• 

c 

1 

JS 

O 

.07 
.07 
.11 
.14 

.10 

NiTROOBK 
AS 

1 

• 

1 

0 
• 
c 

a 

e 
& 

1 

1 
1 

«2 

1 

1 

OQ 

Q 

6 

3 

Loss  on 
Ignition. 

1 
1 

i 

.0000 
.0002 
.0004 

.0002 

.0002 

1 

Albuminoid. 

• 

S 
1 

2 

« 

b 

i 

• 

1 

i 

1 

s 

Sus- 
pended. 

• 

i 

B 

18856 
19646 
20074 
21705 

1997. 

Mar.  23 

Jane  22 
8«pt.28 
D«e.  20 

V.aUght. 
Hone. 
V.aUght. 
Hone. 

Blight. 
V.  alight. 
V.aUght. 
V.aUght. 

.07 
.01 
.02 
.03 

.03 

5.65 

0.10 

10.30 

8.10 

1.10 
1.65 
1.05 
1.60 

.0058 
.0026 
.0044 
.0132 

.0065 

.0058 
.0024 
.0028 
.0108 

.0054 

.0000 
.0002 
.0016 
.0024 

.0011 

.0070 
.0120 
.0076 
.0380 

.0161 

.0000 
.0000 
.0000 
.0000 

.0000 

.18 
.05 

1 

.06 
.07 

.00 

4.0 
7.1 
8.4 
6.4 

Av... 

1 

8.20 

1.57 

6.5 

1 

Odor,  faintly  vegatable  or  non«. The  aamplea  were  collected  from  the  reaerroir. 


Chemical  Examination  of  Water  from  Mill  Brook  Beservoir,  Pittsfield, 

[Parti  per  100,000.] 


• 

§ 

1 

Appbaxavob. 

KB81DCE  ON 

Etapora- 

TIOH. 

Ammohia. 

• 

1  r 

o 

§ 

.06 
.06 
.00 
.13 

.08 

1 

NlTROGBK 
AS 

Oxygen  Consumed. 

■ 

• 

o 
H 

• 

i 

1 

o 

6 

• 

1 

i 

3 

5 

• 

Albuminoid. 

• 

m 

Si 
2 

a 

a 

as 

• 

1 

■8 
> 

o 

m 

2 

• 

si 

CO 

S 

«> 
e 

1 

18S66 
10647 
20072 
21706 

1997. 

Mar.  23 

1 
Jane  22 

S«pt.  28  j 

D«e.  29 

DiaUoet, 
clayey. 
None. 

V.aUght. 

V.aUght. 

Blight. 
V.aUght. 
V.aUght. 
BUght. 

.28 
.02 
.03 
.03 

.00 

4.25 
5.80 
6.10 
4.65 

0.00 
0.05 
1.00 
0.05 

.0008 
.0008 
.0016 
.0006 

.0000 

.0110 
.0046 
.0034 
.0070 

.0065 

.0104 
.0040 
.0034 
.0064 

.0060 

.0006 
.0006 
.0000 
.0006 

.0006 

.0070 

.0050 

.0080 

1.0170 

|.0002 

.0000  .23 
.0000.06 
.0000  .06 
.0000  .04 

.0000  1.10 

2.2 
3.8 
4.0 
3.6 

At.  -  - 

! 

5.07 

0.05 

8.6 

1 

Odor,  ▼•getable  or  none.— The  aamplea  were  eoUected  from  the  reaerroir. 
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FI.YMOXJTH. 


Water  Supply  op  Plymouth. 

Chemical  ExamincUion  of  Water  fr&m  Little  South  Pond^  Plymouth. 

[ParU  p«r  100,000.] 


18804 
18487 
18717 
10167 
19405 
10708 
10771 
S0040 
20488 
S0761 
21063 
21619 


Av.*. 


1S»7. 


Appbabaxos. 


Jan.  20 

V.eUgtat. 

Feb.  10 

V.elight. 

Mar.    8 

V.ellght. 

1 

May    4 

,V.  alight. 

June   8 

None. 

July    1 

V.  alight. 

Jaly  18 

None. 

Aug.  10 

V.  alight. 

Sept.  15 

V.  alight 

Oct.  12 

V  alight 

Nov.    8 

V.  alight. 

Dec  14 

V.aUght. 

i 


o 


V.  alight.  .02 
V.aUght.  .02 
V.aUght.  .02 
V.aUght.  .00 
V.aUght.  .05 


V.aUght. 

Slight. 

V.aUght. 

V.aUght. 

V.aUght. 


.02 
.02 
.04 
.03 
.03 


Decided.  .05 


BUi^b^ 


.07 


.03 


Kbbiduk  oh 

EVAFOKA- 

TIOV. 


o 
H 


c 
.2 

e  a 


2.76 
2.05 
2.15 
2.26 


0.90 
0.60 
0.60 
0.60 


Ammonia. 


Albuminoid. 

i 

■ 

• 

m^ 

xj 

i 

1 

1 

a 

Su 

H 

Q 

CO 

2.20  ,  0.80 
2.45  I  0.65 
2.65  0.80 
2.40  !  0.80 
2.45     0.95 


.0130 


.0006 


.0136  .0016 
.0120.0022' 


.0010  .0130 

I 

.0018  .0152 

.0020  .0142 

I 


1 . 0026  .0146|. 0140. 0006 


.0012.0142 

.0016.0180 

I 

.0010  .0158 
.0014 


2.70 

1.06  , 

2.70 

1.00 

2.46 

0.76 

2.42 

0.80 

.0004 
.0014 
.0012 
.00161 

.0014 


.0142  .0000 

.0160.0020 

I 

.0128  .0030 

I 
.0130,. 0016 

.0148  .0042 

.0162  .0000 


.0146 

.0190 

.0152 

.0214.0164.0050 

.0160.0154.0006 


.66  ,  .0020.0000 
.70  i  .0100  .0000 


I 


.0160  .0142  .00171  .67  :  .0019.0000  .10    0.1 


*  Where  more  than  ooe  aample  waa  collected  in  a  month,  the  mean  analyala  for  that  month  kas 
need  in  making  the  average. 

Odor,  vegetable  and  occasionally  mouldy. The  aamplea  were  collected  from  the  pood. 


Chemical  Examination  of  Water  from  Little  South  Pond^  Plymouth^  collected  mot 

the  Bottom, 


[ParU 

per  100,000.] 

Date  of  Collection. 

Appkabaxcb. 

Uksiduk  on  ' 
Evapora- 
tion. 

Ammonia. 

1 

i 

1 

g 

.70 

NiT*o«n 

AM 

3   , 

• 

1 

Loss  on 
Ignition. 

i 

Albuminoid. 

i 
1 

• 

1 

■ 

1 

9 

• 

1 

i 

« 

s 

Dissolved. 

1 

a 

00 

u 

-  1 

0   a 

19700 

IB97. 

July    1 

V.aUght. 

Cona. 

.00 

2.40 

0.65 

.0012 

.0274 

.0124 

.0060 

.0000  .ocoo 

1 

1 

.01    0.9 

Odor,  diatlnctly  vegetable. 


Microscopical  Examination, 


Dlatomaoes,  CymbtUat  2;  FragOaria^  30;  Metotira,  18;  Meridian,  2;  3^ite«cAla,  1 ; 
StauroneUt  2;  5ynedra,  10.    MlaoeUanaoua,  ZoSgUaa,  60.    Total,  129. 


No.  34.]     EXAMINATION  OF  WATER  SDPPLIES- 
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PLYMOUTH. 

Chemical  Examination  of  Water  from  Great  South,  Boot  and  Halfway  Ponds, 

Plymouth, 

[ParU  per  100,000.] 


• 

Rbsiddb  oh  I 

• 

§ 

Appbasavob. 

EVAPORA- 

AmcoviA. 

NmOOBH 

1 

1 
§ 

& 

TIOM. 

AS 

s 

i 

B 

o 

• 

s 

Albamtnold. 

c 
H 
6 

B 

t 

B 

a 

1 

i 

• 

Loss  on 
Ignltlo 

i 

mi 

• 

1 

• 

00 

6 

• 

t 

aq 

i 

1 

n 

1907. 

19710 

July    1 

V.  slight. 

V.  slight. 

.00 

l.OA 

0.30 

.0002 

.0114  .0004 

.0020 

.66 

.oooo.ooooj 

.07 

0.0 

mil 

July    1 

V.  slight. 

V.  slight. 

.01 

2.80 

0.50 

.0016 

.0148  .0102 

.0046 

.60 

.0000.0000 

.08 

0.0 

]»706 

July    1 

Slight. 

V.  slight. 

.00 

3.06 

0.00 

.0008 

.0104 

.0150 

.0014' 

.66 

.0000.0000 

.19 

0.0 

19707 

July    1 

V.  slight. 

Slight. 

.01 

8.05 

0.05 

.0018 

.0102 

.0158 

.0034 

.66 

.0000.0000  .20 

0.0 

19706 

July    1 

Slight. 

Slight. 

.05 

2.05 

0.50 

.0004 

.0234 

.0122 

.0112 

.62 

.0030.0000;  .11 

0.0 

21518 

Dee.  18 

V.  slight. 

V.  slight. 

.00 

2.50 

1.10 

.0018 

.0240 

.OlM 

.0074 

.62 

1 

.0080 

.0000  .14 

0.6 

Odor,  distlnetly  vagetftble. The  samples  were  oolleeted  as  follows:  No.  10710,  from  Oreat  South 

PoDd, iMftr  the  surface;  No.  19711,  from  Oreat  South  Pond,  near  the  bottom;  No.  10706,  from  Boot 
Pond,  near  the  surfaee;  N«.  19707,  from  Boot  Pond,  near  the  bottom;  No.  10706,  from  Halfway  Pond, 
near  the  aurfaee;  No.  21518,  from  Halfway  Pond,  at  iu  outlet. 

Microscopical  Examination, 

The  organiams  Anabcma  and  Dinobryon  were  found  in  Nos.  197D6, 19707  and  21618. 


Water  Supply  of  Provincetown. 

Chemical  Examination  of  lyater  from  the  Tubular  Wells  of  the  Provincetown 

Water  Works, 

[ParU  per  100,000.] 


on. 

Appbabavob. 

• 

Ammokia. 

1 

NlTKOOBH 

• 

1 

e 

s 

AS 

s 

■: 

1 

a 

• 

•3 

i 
1 

c 

o 

Residue  on 
Evapon 

1 

Albu- 
minold. 

• 

i 
6 

1 

s 

i 

Ozjgen 

Consn 

i 

m 

m 

• 

1897. 

18260 

Jan.  16 

Decided, 
milky. 

Oons., 
rusty. 

1.80 

10.00 

.0114 

.0110 

2.00 

.0120 

.0001 

.68 

8.6 

.6800 

18SM 

Jan.  29 

DisUnot, 
milky. 

Oons., 
rusty. 

1.30 

0.40 

.0090 

.0098 

2.22 

.0080 

.0000 

.65 

2.6 

.8600 

i8no 

Mar.    8 

Distinct, 
milky. 

Blight. 

1.50 

7.90 

.0120 

.0104 

2.38 

.0030 

.0000 

.70 

2.5 

.3800 

18828 

Mar.  92 

Decided. 

Oons., 
floo. 

1.25 

8.20 

.0126 

.0120 

2.86 

.0080 

.0000 

.67 

3.2 

.6700 

18070 

Apr.    7 

Decided. 

Cons., 
floe. 

1.40 

8.00 

.0128 

.0104 

2.21 

.0070 

.0000 

.77 

8.1 

.8200 

19178 

May    4 

Dedded. 

Cons., 
floe. 

1.70 

9.40 

.0180 

.0120 

2.87 

.0080 

.0001 

.72 

2.1 

.6200 

19887 

Jane  4 

Distinct. 

Oons., 
rusty. 

1.80 

9.40 

.0104 

.0182 

2.20 

.0080 

.0000 

.70 

2.9 

.6800 

19741 

July    7 

Decided.  I  Cons. 

2.00 

9.80 

.0122 

.0098 

2.21 

.0050 

.0000 

.89 

8.8 

.3000 

90006 

Aag.  4 

Decided. 

Cons., 
rusty. 

1.20 

:  10.20 

1 

.0126 

.0106 

3.51 

.0080 

.0000 

.62 

8.6 

.8500 

90418 

BepL  8 

Dlatlnct, 
milky. 

Cons., 
rusty. 

1.90 

10.00 

.0066 

.0110 

2.89 

.0080 

.0000 

.76 

8.4 

.9000 

Mm 

Oct.    6 

Distinct, 
milky. 

Oons., 
rusty. 

2.80 

10.10 

.0128 

.0096 

2.89 

.0000 

.0000 

.74 

8.8 

.9000 

91041 

KoT.   8 

Decided. 

Oons. 

1.85 

10.00 

.0184 

.0170 

2.29 

.0000 

.0000 

.82 

4.7 

.6000 

2I47» 

Dee.    7 

Oona. 

Cons. 

2.40 

;    9.40 

.0124 

.0128 

2.26 

.0060 

.0002 

]     .78 

6.0 

.6000 
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FBOVINCETOWN, 

Chemical  Examination  of  WaUr  from  the  Tubular  Wells  of  the  Provincetwm 

Water  Works — Concluded. 

Averages  by  Fears. 

[Pftila  per  100.000.] 


1 

a 

Appbasavob. 

• 

if 

9  ► 

Ammonia. 

i 

I 

NITBOOBV 
AS 

s 

r 

• 

i 
1 

1 

as 

1 

*s 

1 

1 

Alba- 
mlnold. 

• 

i 
1 

as 

i 

1 

• 

1 

- 

_ 

IMS 

. 

. 

0.99 

7.08 

.0027 

.0062 

2.08 

.0023 

.0001  ' 

.74 

1.4  .IM 

. 

1804 

. 

. 

1.09 

7.91 

.0048 

.0090 

2.19 

.0039 

.0000  , 

.69 

1.7  .an 

« 

189* 

• 

• 

1.21 

8.56 

.0074 

.0106 

2.18 

.0048 

.0000 

.77 

S.S  .S744 

• 

1890 

. 

. 

1.84 

9.12 

.0080 

.0125 

2.28 

.0058 

.0000 

.75 

3.0  .M« 

- 

1897* 

- 

- 

1.71 

9.51 

.0116 

.0115 

2.28 

.0045 

.0000  1 

.72 

S.4  .6881 

*  Where  more  thao  one  sample  waa  oolleeted  In  •  monthf  the  mean  analyaia  for  that  month  kat  ban 
aaed  in  making  the  average. 

Nora  to  analyaes  of  1897 :  Odor,  none.    A  faintly  mouldy  or  earthy  odor  waa  developed  in  soatof 
the  samplea  on  heating. -^^ The  aamplea  were  eoUeoted  from  e  faucet  at  the  pamptng  atatioa. 

Microscopical  Examination  of  Water  from  the  Tubular  Wells  of  the  ProvinotUmm 

Water  Works. 

[Number  of  organisms  per  cubic  centimeter.] 


19»7. 

Jan. 

Feb.     Mar-  JMsr. 

Apr. 

May. 

June.  Jaly. 

Ang. 

Sept 

Oct.    Kov.  Dee. 

Day  of  examination, 
Number  of  sample, 

16 
18259 

1 

18394 

9 
18719 

24 

18828 

9 
18979 

7 
19173 

10 
10387 

9 
19741 

6 
20006 

10 
20418 

7  1      5       » 

20723  2I04I2U7i 

* 

PLANTS. 
Fungrlt  Crenothrix,     . 

266 

18,000 

1,000 

600 

300 

7t 

• 
60 

0 

16 

M 

100  j     0      1 

Chemical  Examination  of  Water  from  Faucets  in  Provincetown,  supplied  from 

Provincetown  Water  Works, 

[Parte  per  100,000.] 


tkt 


Ya 


% 

•a 

r' 

a 

0 


APPKAKANCB. 


e 


Feb.  27 


18665 

I 

18M6  I  Feb.  27 


19742  July  7 
20007  ,  Aug.  4 


Slight. 

milky. 
Distinct, 
milky. 
Decided. 
I  Decided, 
I      milky. 
20419  ,  Sept.   8  I  DUtliict, 
I  I      milky. 

20724  I  Oct.     6     Distinct, 
I  I      milky. 

21042  I  Nov.    3     Decided. 
21476    Dec.    7     Great. 


Cons  , 

rusty. 
Cons. 

Slight. 
Cons. 

Slight. 

rusty. 
Slight. 

Cons. 
Cons. 


Av. 


5 


2.26 


NiTlMKJEX 

AS 

m 

is 

• 

m 

e 

•c 

«« 

•* 

in 

"A 

.0000 

.0000 

.0080 

.0000 

B 

s 
« 
c 

>. 

M 

o 


I 


I 


2.83     .0020  1.0000 
2.52     .0000  1.0000 


2.88 


2.45 


.0010  1.0001 
.0000    .0000 


.78 

.78 

.87 
.60 

.64 

.57 


I 


8.0 

1.7 

2.0 
3.0 

S.6 

3.3 


»9l^w 


.44* 


2.24     .0000 
2.30     .0020 


2.36  '.0000 


.0000 
.0003 

.0001 


.50  •     4.0 
.83  i    4.4 


.62       3.4    .CM 


*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  month 
used  in  making  the  average. 

Odor  of  the  first  two  samples,  faintly  mouldy ;  of  the  others,  none,  becoming  generally  faintly 
or  earthy  on  heating. The  aamples  were  collected  from  faucets  in  the  town. 
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QUINCY, 

Water  Supply  or  QuiNcr. 

The  advice  of  the  State  Board  of  Health  to  the  city  of  Quincy, 
with  reference  to  a  proposed  temporary  additional  water  supply,  to 
be  taken  from  Town  Brook  near  the  pumping  station  during  the 
drier  months  of  the  year,  may  be  found  on  pages  36  and  37  of  this 
volume.  The^results  of  analyses  of  samples  of  water  from  this  brook 
aod  its  tributaries  are  given  in  the  following  table  :  — 


Chemical  ExamincUion  of  Water  from  Town  Brooke  just  above  the  Storage  Reser^ 

voir  of  the  Quincy  Water  Works. 

[Parta  per  100,000.] 


i 

'A 


a 
o 

I 


ArrxAMAacm. 


• 

8 


RB8IDDB  ON 

EVAPORA- 

TIOW. 


I 

fi 


I 


Ammomia. 


Albuminoid. 


.4 

I 


I 


I 

a 


o 


NiTKOOBIf 
AS 


i 


Si 


a 

8 


S 


18SI2  Jao.  26 
18807!  Feb. 23 
18871!  MAr.24 
11910&;  Apr.26 
19x98*  May  24 


19586 
19900 
90321 


Jaoe28 


V.  alight. 

DlsUnct. 

SUght. 

V.  alight. 

Slight. 

None. 


Jaly26  !V. alight. 


Aug.30 

20039  Sept.27 

I 
20949  Oct.  25 


21395  Nov.  20 

I 
21690  Deo.  29 


Slight. 
SUght. 
V.  alight. 
V.  slight. 
V.  ali^t. 


Slight. 

Cooa. 

Cona. 

Slight. 

Cooa. 

V.  alight. 

Slight. 

Slight. 

Cona. 

V.  alight. 

Slight. 

Slight. 


0.85 
0.5o| 
0.6o| 
0.95 
1.50| 
1.05 
1.25 
1.12 


4.00 
3.65 
8.40 
3.66 
4.25 
5.55 
5.70 
5.95 


0.60;  1.55 

0.88  4.80 

I.OO'  6.25 

10.40,1  4.85 


1.76 
1.85 
1.70 
1.60 
2.16 
2.65 
2.85 
2.75 
0.30 
1.76 
2.16 
1.65 


.0008 
.0044 
.0008 
.0004 
.0006 
.0016 
.0008 
.0068 
.0012 


.0264 
.0180 
.0176 
.0226 
.0244 
.0332 
.0300 
.0834 
.0190 


I 


.0000  .0154 
.00081.0102 
.0006.0084 


.0136 
.0168 
.0146 
.0216 
.0224 
.0308 
.0256 
.0736 


.0118 
.0022 
.0030 
.0010 
.0020 
.0024 
.0044 
.0098 


.0166  .0024 
.0154 
.0140 
.0076 


.0000 
.0022 
.0008 


.67 
.46 
.60 
1.60 
.64 
.43 

.70 

I 

.63 

I 

.68 

I 

!.66 

I 
|.64 

.78 


.0170 
.0060 
.0060 


.0001 
.0000 
.0000 


.0030.0000 


.0030 
.0100 


.0000 
.0001 


.0100  .0000 


.0050 
.0050 
.0130 
.0030 

.0170 

I 


.0000 
.0001 
.0000 
.0000 
.0000 


0.32 
0.64 
0.60 
0.70 
1.11 
1.26 
1.08 
1.07 
0.51 
0.43 
0.82 
0.40 


1.1 
0.8 
0.5 
0.6 
0.6 
1.1 
1.0 
0.9 
0.9 
1.1 
0.8 
1.7 


Averages  by  Years, 


1889 
1800 
1891 
1892 
1893 
1894 
1895 
1806 
>      1897 


1.21 

4.61 

0.73 

5.22 

0.72 

4.22 

0.87 

4.57 

0.93 

4.53 

0.92 

4.31 

0.84 

4.31 

0.81 

4.27 

0.90 

4.48 

1.87    '.0013.0239 

I' 
2.17  1 1.0024  .0187 

1.50     .0004.0156 


1.56  !  .0041  .0101 


1.81 
1.62 
1.73 
1.64 


.0014.0168 

.0003.0158 

I 

.0002.0177 


.0004.0185 


1.84    ..0016.0261 


1 
.0203 

1 
.0036 

.48 

.0155 

.0032 

.52 

.0132' 

.0024 

.49 

.0159 

.0032 

.55 

.0140 

.0028 

.57 

.0134 

.0024 

.63 

.0152 

.0025 

|.59 

.0169 

.0016 

.57 

.0226 

.0035 

.01 

.0073  .OOOlj 

I  ' 

.0125  .0002 

I  I 

.0112  .0001 

.0114  .0001 

.0110.0001     0.79 

.0030  .0000    0.64 

i 
.0061  .OOOl'l  0.64 

.OOOll.OOOO    0.73 


.0080.0000 


0.73 


1.8 
0.7 
0.8 
0.8 
0.6 
0.6 
0.7 
i  0.9 


XoTK    to  analyses  of  1897:  Odor,  distinctly  vegetable. 
brook,  above  the  reservoir. 


The  samples  were  collected  from  the 
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QTJTSCY. 

Chemical  Ezaminalion  of  Water  from  the  Storage  Reservoir  of  the  Quiney 

WaUr  Works. 

[ParU  p«r  100,000.] 


i 

a 

a 
SB 


18848 

18008 
18601 
18872 
10106 
18309 
10587 
10007 
20822 
20688 
20080 
21806 
21601 


a 
o 

2 


19»7. 

Jan.  25 

Feb.  23 
Feb.  25 
Mar.  24 
Apr.  26 
If  aj  24 
June  28 
July  26 
Aag.  80 
Sept.  27 
Oct.  25 
Not.  28 
Deo.  20 


Appbabamok. 


•e 


« 

a 


o 


Slight. 

V.aUght. 

V.ellght. 

Slight. 

Blight. 

Distinct. 

V.  slight. 

Blight. 

Sligdt. 

BUght. 

Dittloet. 

Distinot. 

Decided. 


V.  Blight. 

V.  alight. 

V.  alight. 

y.  alight. 

Blight. 

Oooa. 

Slight. 

Slight. 

Slight. 

Blight. 

Cooa. 

Oooa. 

Slight. 


R  RSI  DUB  ON 

EVAPOBA- 

TIOW. 


0.38 
0.42 
0.45 
0.48 
0.83 
0.52 
0.66 
0.86 
0.60 
1.00 
0.05 
0.70 
0.60 


3.60 
4.15 
8.65 
3.00 
8.05 
8.40 
3.50 
4.05 
8.85 
4.85 
4.06 
4.80 
4.50 


c 
o 

3 


1.70 
1.85 
1.15 
1.60 
1.00 
1.15 
1.50 
1.50 
1.65 
1.00 
1.75 
1.80 
1.80 


Ammokia. 


Albominoid. 

• 

1 

• 

„j 

■o 

I 

1 

1  e 

bh 

H 

Q 

m 

.0016 


.0206 


.0012  .0146 
.0014  .0146 
.0004  .0168 
.0024.0214 
.0008.0230 
.0008.0270 
.0018.0298 

.0016.0844 

I 
.0100.0842 

.0144.0830 

.0076.0218 

.0088.0184 


.0186 
.0122 
.0134 
.0120 
.0156 
.0162 
.0216 
.0210 
.0256 
.0296 
.0286 
.0184 
.0152 


.0020 


4* 

B 

i  I 
6 


.58 


.0024,1.65 


NXTBOOBS 


s 


! 


i 

6 

s 
■ 
e 

s 

& 

M 

o 


I 


.0012 


.66 


.0048  .50 


.0058 
.0068 


.61 
.58 


.0100 
.0100 


.0001 
.0000 


.0054  .50 

ij 

.0088*1.65 


I 


.63 


.0180  .0000 
.0180 
.0070 
.0080 


.0000 

.0001 

.0000 

0000 

.0070'. 0000 


.0000. 


.0000 


.0088 

.0046 
I 
.0044  .66     .0200 


.0084 


.66   I.OOOOi.OOOO 
.0000 

.0000 


.72   1.0120 


.0082'  .74 


.0000 


.0180  .0000 


.»  l.I 

.41  0.1 

.45  '  0.1 

.34  0.& 

.86  04 

.U  '  OJ 

.61  O.S 

.00  0.1 

M  1.0 

.»  1.1 

.41  0.S 

.18 :  OJ 

.40  U 


Averages  by  Tears, 


• 

1888 

. 

- 

1 

O.Ol' 

1 

3.76 

1.18 

.0116 

'   !   t 

.0308  .0238  .0065| 

.63  .0087  .OOm  -   * 

1 

- 

1800 

1 

- 

0.70 

4.56 

1.76! 

.0085 

.0248  .0178  .0071 

.54 

.0166.0002  -  1-4 

- 

1881 

- 

- 

0.70 

3.97 

1.60 

.0027 

.0274  .0178  .0096 

1        1 

.50 

i. 0100 .0000  •  0.7 

1 

- 

1892  1 

- 

- 

0.62 

4.07 

1.41 

.0051  .0237.0175.0062 

1 

.61  .0088.0001  -  03 

- 

1883  ; 

- 

- 

0.56 

3.81 

1.51 

.0052  .0218  .0172  .0046 

I 

.61  .0104.0001  .51  O-O 

j 

- 

1884 

- 

- 

1 

0.67 

4.26 

1.71 

.0020 

.0220  .0167  .0062 

.67  .0053 .0000  .00  0.1 

- 

1885 

1 

- 

0.66 

4.22 

1.77 

.0008 

.0301 .0187  .0114 

1     r 

.65 

.0040  .0000  M    0.7 

- 

1886 

- 

0.57 

8.86 

1.47 

.0021 

.0288  .0168' .0070 

1 

.63 

.0062  .0001  .40  0.7 

- 

1887*  ^ 

- 

0.62 

3.82 

1.56 

.0088 

.0246  .0186  .0050 

1 

.64  '  .0085  .0000  .48  0.7 

li 

*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  mootkl 
been  used  in  making  the  average. 


Kon  to  snalyses  of  1887 :  Odor,  distinctly  vegetable ;  in  January  and  July  becoming  fishy  oo 
— ^  The  samples  were  collected  from  the  reservoir.    For  monthly  record  of  height  of  water  lotktortav- 
voir,  see  page  282. 
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QUINCY. 

Microseopieal  ExaminaUon  of  Water  from  the  Storage  Reservoir  of  the  Quincy 

Waier  Works. 

[Namber  of  organlamt  per  cubic  centimeter.] 


1S07. 

Jan. 

Feb. 

Feb. 

Mar. 

Apr. 

May.  Jane. 

July. 

Ang. 

!oct. 

Oct 

Nov. 

Dec. 

Day  of  examination, 

27 

24 

28 

27 

27 

25 

30 

27 

31 

2 

26 

80 

30 

Kamber  of  lample, . 

18843 

18808 

18681 

18872 

10106 

19200 

10587  10007 

20322 

2063820050 

21306  21601 

1 

PLANTS. 

DlatoxnacesB,   . 

2 

8 

1 

1 

42 

84 

42 

64 

926 

'816 

596 

908 

684 

AflterioneUa,     .       • 
Synedrat    •       •       •       • 
Tabellaria, 

0 
2 
0 

8 
0 
0 

1 

0 
0 

0 
0 
1 

8 

7 

27 

10 
16 
84 

0 

0 

36 

0 

4 
50 

836 

8 

82 

68 

12 

232 

344 

28 

204 

840     476 
10     112 
54       06 

CyanophycesB,  Clatbro- 
cysUe,     .... 

0 

0 

0 

0 

0 

0 

0 

0 

82 

0 

0 

1 
0       0 

Alff8D 

0 

C 

0 

0 

0 

8 

2 

t 

81 

88 

72 

40 

4 

Protoeooene,     . 

0 

2 

0 

0 

0 

0 

0 

0 

27 

86 

48 

0 

0 

ANI1CAL8. 

Bhizopoda, 

0 

0 

1 

•0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

Inftisoria,  .... 

490 

44 

68 

146 

59 

427 

64 

70 

50 

26 

82 

16 

.252 

0>doDella, 

DinobryoD, 

Mallomonae, 

Peridfnlam, 

Bapbfdomonaa, 

Urogleaa, . 

0 

408 
0 
0 

0 
8 
10 
22 
0 
0 

0 
6 
2 
60 
0 
0 

0 
10 

11 

124 
0 
0 

0 
14 

0 

40 

0 

8 

4 
376 
6 
36 
0 
0 

0 
0 
4 
32 
28 
0 

0 
2 
0 
60 
2 
0 

0 
38 
0 
8 
0 
0 

0 
4 

0 
2 
0 
0 

12 
0 
0 
4 
0 
0 

4 
0 
4 
2 
0 
0 

2 
4 
0 
244 
0 
0 

Vermes,      .... 

0 

0 

0 

1 

4 

2 

1 

0 

4 

0 

8 

2 

8 

Crustacea,  Cyelope, . 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

pr. 

pr. 

pr. 

0 

MUeellaneou9t  ZodgloBa, 

0 

10 

0 

0 

20 

0 

60 

0 

25 

200 

25 

15 

0 

'tcTAi*,       .... 

432 

84 

70 

147 

125 

406 

171 

126 

1,068 

630 

733 

081 

048 
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QUINCY. 

Chemical  Examinaiion  of  Water  from  Town  Brook  and  Us  Trihularies, 

[Parta  per  100,000.] 


i 


18068 

186M 
18600 


1897. 

Feb.  25 
Feb.  26 
Feb.  26 


Appiabajiob. 


I 


SUght. 
V.  slight. 
V.ellght. 


Slight. 
Slight. 
Slight. 


.86 

.76 
.08 


Rbsidub  on 

EVAFOBA- 
TIOV. 


■i 


^  1 

i 


8.66 
8.46 
4.00 


2.80 
1.86 
1.00 


AlOfOBIA. 


Albuminoid. 

i 

1 

t 
1 

• 

1 

h. 

H 

Q 

00 

.0814 
.0002 
.OOM 


.0200 
.0110 
.0190 


.0174 
.0008 
.0104 


I 

s 


.0020  1.68 
0.40 
0.70 


NiTBOaBB 


I 

8 


I 


.0012, 
.0002| 


.1080 
.0030 
.0180 


« 

a 

s 

■ 

e 
o 

^  ■  i 

e      i 

M        « 
O   !  = 


.0011  .42  tl 
.OOOOi  .M  U 
.OOM  .64  ,  l.f 


Odor,  dIttlDoUy  vegetable. The  first  sample  waa  collected  from  a  small  trlbatary  of  Tovi 

Brook,  which  enters  It  from  the  south  aboat  half  a  mile  below  the  reservoir  of  the  Qalnor  water  worki; 
the  second  sample  was  collected  from  a  brook  north  of  the  storage  reservoir,  whtoi  unites  with  Tovi 
Brook  a  short  distance  below  the  reservoir;  the  last  sample  was  collected  from  Town  Brook,  oppoilM 
the  pumping  station  of  the  Quinoy  water  works. 


T(U>le  showing  Heights  of  Water  in  the  Storage  Reservoir  of  the  Quincy  Water 

Works  on  the  First  of  Each  Month  in  1897. 

[High- water  mark  is  86.71  feet  above  city  base.]  • 


1S97. 


Heights 

above  City 

Base. 


Jan.  1 
Feb.  1 
March  1 
April  1 
May  1 
June    1 


Feet 

86.71 
86.71 
86.71 
86.71 
86.71 
86.60 


1907. 


Bflffbt* 
above  Ctljr 

BSK. 


July  I, 
Aug.  1, 
Sept.  1, 
Oct.  1, 
Nov.  1, 
Dec.  1, 


Feet 

8I.» 

8I.N 

so.ei 

76.11 
Tf.U 


Water  Supply  of  Randolph  and  Holbrook. 

Chemical  Examination  of  Water  from  Great  Pond  in  Randolph  and  Braintree. 

[Parts  per  100,000.] 


• 

c 
o 

ArPKABAKCS. 

Rksidck  ox 

EVAPOK4- 

Amxomia.            i' 

NlTBOOEV       *= 

« 

^ 

TIOS. 

■ 

AS         e 

■ 

e 

j 

Albuminoid. 

* 

a 

3 

urbidity. 

mm 

a 

•3 

o 

1                  • 

1      o 

Loss  on 
Igiiitk) 

1 
1 

• 

2; 

• 

o 

• 

► 
o 

.3 

1 

■6       « 

1      ^ 

si'l 

• 
m 

a 
1    £ 

A         ft 

■ 
a 
ft 
C 

■ 

55 

a 

H      ;      c^ 

o 

H 

u. 

H 

a 

oo 

1 

as      as      c 

- 

1907. 

1 

'  1 

1 

l'J961 

Apr.    6    V.  slight.  iV.slUht. 

.48 

3.70 

1.25 

.0002.0118  .0108.0010  .56 

.OISO.OOOO  .43 

1.! 

19.^96 

June  29     None.       IV.sliKbt. 

.59 

4.10 

1.55 

.0002  .0188  .0146  .0042  .50 

.0070  .0000  .« 

y,i 

203ti8 

riept.   3     V.  slight.  :V.§liKht. 

.43 

3.95     1.85 

.OOUO  .0232  .0208  .0024  j.67 

.0000  .0000  .60 

1  - 

20745 

Oct.  11     V.ellKht. 

V. slight. 

.40 

4.05     1.70 

.0004  .0208  .0188  .0020  .58 

.0030  .0000  .46 

I   * 

21472 

Dec.    8     V.  slight. 

V.  slight. 

.48 

4.25 

1 

1.75 

.0010  .0206.0186.0020: 

j.68 

.0070  .0002  .54 

1.: 

Av.. . 

1 

.48 

4.01 

1.62 

1 
.0004  .0190  .0167  -OfMft 

.68 

.0064  -OMWi    &! 

1.: 

I 

1 

Odor,  generally  faintly  vegeUble. The  samples  were  collected  from  a  faneet  in  Holbrook. 


No.  84.]     EXAMINATION  OF  WATER  SUPPLIES. 


283 


BEADING. 


Water  Supply  op  Reading. 


Chemical  Examinaiion  of  Water  from  the  Filter-gallery  of  the  Beading  Water 

Works. 

[Pans  per  100,000.] 


Date  of 

Collection. 

Appkasavcb. 

1 

• 

si 

«  m 

Ammohxa. 

Chk»rine. 

NlTBOOBV 

Aa 

Oxygen 

Consomed. 

3 

1 

1 

a 

a 

• 

§ 

1 

C 

i 

Albu- 
minoid. 

1 

• 

S 

5 

• 

1 

18*7. 

18142 

Jan.   12 

Decided, 
milky. 

Cona. 

0.70 

16.80 

.0088 

.0072 

.56 

.0060 

.0002 

.28 

4.9 

.6000 

18858 

Jftn.   26 

Diatlnot, 
mUky. 

Blight, 
maty. 

0.70 

18.20  1 

.0006 

.0182 

.62 

.0060 

.0001 

.87 

8.8 

.8700 

18100 

Feb.     9 

Dlatinct, 
milky. 

Cona., 
ruaty. 

0.40 

18.60 

.0088 

.0080 

.62 

.0160 

.0000 

.26 

6.7 

.2400 

180M 

Feb.  28 

Dlatlnct, 
milky. 

Heavy. 

1.00 

16.20 

.0106 

.0096 

.68 

.0070 

.0001 

.47 

6.9 

.7600 

1870P 

Mftr.     8 

Diatlnot, 
milky. 

Blight. 

0.75 

12.10 

.0084 

.0090 

.56 

.0050 

.0000 

.86 

8.6 

.2200 

18819 

Mat.  22 

Diatlnct, 
milky. 

Cona, 
maty. 

0.70 

11.10 

.0082 

.0064 

.50 

.0070 

.0001 

.80 

4.9 

.2900 

18868 

Apr.    5, 

Decided. 

Cona., 
floo. 

0.60 

10.70 

.0060 

.0050 

.46 

.0060 

.0000 

.82 

4.4 

.1400 

19071 

Apr.  20 

V.  alight, 
milky. 

Slight. 

0.63 

10.00 

.0084 

.0086 

.47 

.0030 

.0000 

1 

.40 

4.8 

.2100 

19196 

May    10' 

Diatinct, 
1     milky. 

Cona., 
ruaty. 

0.80 

9.40 

.0058 

.0078 

.46 

.0150 

.0001 

.89 

8.9 

.1600 

19803 

ICay   24 

Dlatlnct, 
!     milky. 

Cona., 
ruaty. 

1.20 

9.80 

.0082 

.0110 

.41 

.0030 

.0001 

.68 

3.5 

.1200 

19304 

Jone    7 

Diatinct. 

Cona., 
floe. 

1.80 

10.10 

.0006 

.0142 

.86 

.0050 

.0000 

.68 

8.5 

.8000 

19527 

Jone  21 

Decided.   Cona. 

1.15 

11.80 

.0082 

.0154 

.40 

.0050 

.0001 

.40 

4.2 

.2200 

19765 

Joly   12 

;  Diatinct, 

Cona. 

1.45 

9.40 

.0092 

.0172 

.41 

.0030    .0000 

.90 

2.5 

.1760 

!     milky. 

1 

1990S    July   26 

1  DiHinct. 

Cona. 

1.20 

9.00 

.0086 

.0158 

.78 

.0130  Loooo 

.45 

8.0 

.2050 

20O34     Aog.    9 

Decided. 

Cona. 

. 

'  10.80 

;.0104 

.0134 

.52 

.0020    .0000 

.37 

3.8 

.2800 

20282    Aag.  25 

Distinct. 

Cona. 

0.50 

12.20  1 

•.0084 

.0126 

.61 

.0080    .0000 

.82 

4.8 

.3800 

20467     Stfpt.  18 : 

Dlatlnct, 

Cona., 

1 

1 

1 

milky. 

ruaty. 

1.20 

9.50  . 

.0082 

.0152  1 

.73  ; 

.0020    .0000 

.79 

8.2 

.2900 

20648    Sept.  27 

Diatinct, 
milky. 

Blight. 

0.42 

8.00  , 

.0088 

.0128 

.50 

.0000    .0001 

.25 

2.7 

.4500 

20747    Oct.    11 

Diatinct, 

Cona. 

0.53 

9.60 

.0072 

.0098 

.51 

.0080  ,.0000 

.46 

3.4 

.1260 

1 

1 

milky.  < 

1 

20953    Oct.    25 

Diatinct, '  Cona. 

0.50 

10.00 

.0078 

.0082' 

.77  i 

.0100  i.OOOO 

.31 

8.8 

.1850 

1 

milky. ; 

' 

1 

21098    Not.     9 

Decided.   Cona.        0.61 

10.10 

.0106 

.0110 

.55 

.0030    .0001 

.36 

4.4 

.1750 

J1319    Nov.  22 

Decided. '  Heavy.     ,0.60 

9.60 

.0130 

.0126 

.55 

.0060    .0003 

.32 

8.9 

.1950 

21515    Dee.   13 

Decided. ,  Heavy.     .0.40 

11.40 

.0118 

.0108 

.63 

.0050    .0003 

.36 

4.2 

.2000 

21693    Dee.   29 

1  Decided.    Heavy.     0.50 

1 

j  13.40 

1 

1.0106 

1 

.0098 

.50 

.0070    .0002 

.40 

4.6 

.2160 

Averages  by  Years, 


1 
.     1 

1891 

1 

. 

'               1 
0.13     12.96 

.0016 

.0063 

1     .43 

j 
'.0094 

.0001 

1 

1 

5.1 

. 

.     1 

1992 

1 

— 

0.44      9.25 

.0042 

.0073 

.     .54 

.0071 

.0001 

1    - 

3.4 

- 

. 

1893 

. 

. 

0.64     10.08  ; 

.0034    .0087 

.56 

.0032 

.0001 

1     .35 

3.9 

.1251 

_ 

1894 

. 

0.45     12.76 

.0043    .0107 

.68 

.0029 

.0000 

.35 

5.0 

.2642 

.     1 

1895 

. 

- 

0.61     18.88 

.0088    .0114  . 

.72 

.0048 

.0000 

.44 

5.5 

.2277 

.      1 

1896 

• 

- 

0.52     11.50 

.0080    .0089 

.51 

.0059 

.0001 

,     "W 

4.1 

.2696 

_     1 

1897* 

•" 

~ 

0.76,  11.12  ^ 

i               1 

.0090    .0110 

.53 

.0058 

1 

.0001 

.44 

1 

4.0 

.2644 

*  Where  more  than  one  aample  waa  collected  in  a  month,  the  mean  analysis  for  that  month  haa  been 
need  In  m«kiag  the  average. 

NoTK  to  analyaea  of  1897:  Odor  of  Noa.  18609, 18819, 18958  and  19071,  faintly  mouldy;  of  No.  21319* 
diatioctly  anpleaaant;  of  the  others,  none.  A  faintly  mouldy  or  earthy  odor  waa  developed  in  aome  of 
the  aaroplee  on  heating. The  aamplea  were  collected  from  a  faucet  at  the  pumping  atation. 
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STATE  BOARD  OF   HEALTH.         [Pub.Doc. 


BEABING. 

Microscopical  ExamincUion  of  Water  from  the  FiUer-gallery  of  the  Reading 

Water  Works. 

[I^amber  of  organisms  per  cable  eentlmeter.] 


• 

1S97. 

Jan. 

Jan. 

Feb. 

1 

Feb. 

Mar. 

Mar. 

Apr. 

Apr. 

May.  j  May. 

Jose.  Jaft. 

Day  of  examination,    . 
Knmber  of  sample, 

18 
18342 

20 
18888 

10 
18480 

14 

18000 

0 
18700 

28 
18810 

7 
18058 

21 
10071 

11 
10106 

28         10       S 
10903    lOm   1W7 

PLANTS. 
Fungi,  Crenothrlx,  . 

19,200 

18,000 

19,000 

8,000 

6,800 

8|t00 

16.500 

1 

1,000 

1 

4,400 

9,100  94,010  m 

1 

Microscopical  Examination  of  Water  from  the  FiUer^aUery  of  the  Reading 

Water  Works  —  Concluded. 


[Number  of  organisms 

per  onblc  centimeter.] 

1S97. 

July. 

Joly. 

Ang.    Aog. 

Sept. 

Oct. 

Oct 

Oct. 

1 
Sov.  ;  Not. 

1 

Dee. 

Dm. 

Day  of  examination,    . 
Knmber  of  sample. 

18 
10785 

28 
10008 

11 
20084 

27 
20282 

15 

20487 

4 
20648 

12 
20747 

28 

90053 

12 
21008 

21810 

21515   tl« 

1 

PLANTS. 
Fungi,  Crenothrlx,  . 

4,tOO 

4,600 

7,000 

10,000 

8,000 

4,786 

4,000 

6,000 

10,000 

6,008 

IM89,  m 

\                I 

No-  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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ItEADINO. 

Chemical  Examinaiion  of  Water  from  Beaditig  Filler-gallery  after  passing  through 

the  Mechanical  Filler. 

[Paru  i>«r  100,000.] 


• 

e 
o 

1 

ArPSAKAMCB. 

1 

Residue  on 

Evapuration. 

Ammoxia. 

Chlorine. 

KlTKOOKK 
AS 

• 

s 

o 
.22 

• 

S 
16.5 

t: 
is 

a 

3 

'A 

Date  of 

• 

a 

1 

• 

Albu- 
minoid. 

3 

e 

3" 

• 

e 

£ 

^4 

18243 

Jan.  12 

None. 

None. 

.10 

24.10 

.0082 

.0006 

.66 

.0060 

.0007 

.0100 

18560 

Jftn.  20 

None. 

None. 

.10 

28.40 

.0000 

.0100 

.62 

.0070 

.0006 

.18 

15.0 

.0000 

18M1 

Feb.   9 

None. 

None. 

.07 

21.80 

.0064 

.0092 

.51 

.0120 

.0003 

.09 

15.0 

.0020 

18«10 

Feb.  23 

None. 

None. 

.06  , 

20.80 

.0044 

.0064 

1     .46 

.0060 

.0001 

1     .18 

15.0 

.0000 

18T10 

Mat.  8 

None. 

None. 

.06 

26.20 

.0062 

.0092 

t     .48 

.0100    .0006 

r 

.22 

13.6 

.0000 

18820 

Mar.  22 

None. 

None. 

.07 

17.00 

.0038 

.0066 

'     .60 

.0080 

.0002 

.15 

14.6 

.0000 

18069 

Apr.  6 

1  None. 

1 

None. 

.10 

17.00 

.0008 

.0064 

1 

.44 

.0060 

.0000 

'     .23 

11.0  (.0020 

19072 

Apr.  20 

None. 

None. 

.20 

17.60 

.0014 

.0004 

.42 

.0060    .0000 

.28 

13.0  |.0000 

19100 

May  10 

None. 

None. 

.26 

16.60 

.0010 

.0068 

.44 

.0270 

.0002 

,     •» 

12.6 

.0040 

19904 

May  24 

None. 

None. 

.36 

10.60 

.0012 

1 

.0070 

.40 

.0130 

.0003 

.87 

10.5 

.0000 

19906 

June  7 

None. 

None. 

.40 

17.30 

.0004 

.0084 

.36  1 

.0050 

.0001 

.37 

11.0 

.0100 

19628 

Jooe  21 

None. 

None. 

.48  . 

19.20 

.0066 

.0110 

.44 

.0080 

.0009 

,     •*» 

18.5    .0080 

197M 

Joly  12 

None. 

None. 

.03 

17.00 

.0042 

.0116 

.45 

.0080 

.0006 

.56 

1 

13.0 

.0240 

19909 

Jnly  20 

V.aUght. 

None. 

.38 

1 

17.40 

.0010 

.0080 

.77 

.0200 

.0004 

.44 

10.2    .0040 

20086 

Ang.  9 

1  None. 

1 

None. 

.87 

19.40 

.0064 

.0080 

.62 

1 

.0080 

.0016 

.42 

12.1    .0000 

2028S 

Aug.  26 

None. 

None. 

.43 

18.60 

.0032 

.0118 

.70! 

.0060 

.0016 

.60 

11.6 

.0040 

20468 

Sept.  13 

None. 

None. 

.30 

18.70 

.0024 

.0060 

.73 

.0080 

.0018 

.32 

10.9 

.0060 

20049 

8«pt.27 

None. 

None. 

.16 

18.00 

.0006 

.0064 

.49 

.0020 

.0012 

*      80 

11.5 

.0010 

20T48 

Oct.  11 

None. 

None. 

.20! 

18.10 

.0016 

.0070 

.68 

.0100 

.0046 

.80 

11.2    .0020 

20964 

Oet.  26 

None. 

None. 

.27 

17.00 

.0020 

.0088 

.63 

t 

.0120 

.0080 

.21 

14.3    .0060 

21099 

Nov.  9 

None. 

None. 

.21 

10.70 

.0030 

.0112 

.68 

.0080 

.0025 

.22 

14.6 

.0020 

21820 

Nov.  22 

None. 

None. 

.19 

f0.80 

.0040 

.0124 

.60 

.0160 

.0002 

.24 

13.0 

.0010 

21616 

Dec.  13 

None. 

None. 

.19 

17.30 

.0036 

.0090 

.64 

.0080 

.0024 

.22 

14.6 

.0020 

21094 

D«o.  29 

None. 

None. 

.14 

.23 

18.00 

1 

.0044 
.0034 

.0076 

.63 

.0080 

.0019 
.0010 

.21 

9.3 

.0020 

-At.*. 

18.64 

.0084  < 

.62 

.0082 

1 

1 

12.7 

.0037 

*  Where  more  than  one  sample  was  collected  In  a  month,  the  mean  analyala  for  that  month  haa  been 
need  In  maklDg  the  average. 

Odor,  none. The  aamplea  were  collected  from  the  weir,  oyer  which  the  filtered  water  passes  on 

ha  eatranee  to  the  storage  tank  at  the  pumping  station. 
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STATE  BOARD  OF  HEALTH.         [Pab.  Doc. 


Water  Supply  op  Revere  and  Winthrop. — Beyerb  Watei 

Company. 

Chemical  Examination  ofWdUrfrom  the  Wells  of  the  Revere  Water  Compant/ 

at  Revere, 

[ParU  per  100,000.] 


I 

18240 
18484 
18708 
18066 
10279 
19088 
19750 
20009 
20551 
20763 
21284 
21499 


e 

o 

J 

S 

« 

fi 

1S»7. 

Jan.  13 

Feb.    4 

Mar.    4 

Apr.    5 

May  19 

Jnoe  80 

July     6 

Aug.   5 

Sept.  14 

Oct.     7 

Nov.  11 

Deo.    7 

Afpbaiavcb. 


s 

•e 

o 
H 


a 
I 


None. 

None. 

None. 

None. 

None. 

Slight. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

V.  alight. 

None. 

V.  alight. 

None. 

None. 

None. 

None. 

V.  alight. 

Slight. 

V.  alight. 

V.  alight. 

I 


.00 
.02 
.03 
.00 
.05 
.00 
.00 
.02 
.02 
.00 
.08 
.06 


o 
.S 

o  ► 

Z 


150.60 
154.10 
159.00 
154..30 
152.00 
159.80 
109.80 
154.70 
169.40 
125.20 
142.50 
104.40 


Ammokia. 


.0006 
.0000 
.0006 
.0004 
.0002 
.0000 
.0000 
.0004 
.0008 
.0006 
.0006 
.0016 


•9 

s 


.0012 
.0002 
.0080 
.0010 
.0018 
.0010 
.0008 
.0010 
.0028 
.0006 
.0030 
.0064 


58.97 
62.86 
62.37 
68.90 
61.10 
67.50 
75.20 
57.92 
68.00 
45.26 
56.60 
38.00 


NrraooBK 


if 

s 


.1500 
.1600 
.1250 
.1400 
.1650 
.0760 
.0900 
.1100 
.0650 
.0570 
.2800 
.1600 


.0011 
.0011 
.0007 
.0014 
.0018 
.0016 
.0040 
.0020 
.0020 
.0026 
.0028 
.0022 


1 

E 


g^ 

3 

& 

c 

• 

o 

• 

.07 

44.5 

.out 

.08 


42.0  .9100 


.27  47.0  .out 

I 

.13  62.0  .MM 

.19  46.6  .OlM 

.13  61.6  .0010 

.09  '  62.8  .MM 

.08  46.7 


.10  46.6  .OMO 

.09  SB.w  .M 

.10  57.0  .MM 

.09  43.6  .00 


Averages  by  Years, 


- 

1888 

r 

- 

.00 

22.69 

.0001 

.0022 

8.49 

.1288 

.0022 

- 

- 

1808 

- 

- 

.00 

50.29 

.0002 

.0019 

13.05 

.0907 

.0019 

.04 

».9  .MX 

- 

1894 

1 

- 

.03 

91.99 

.0004 

.0011 

80.80 

.0963 

.0013 

.M 

41.0  .tm 

- 

1895 

^ 

- 

.02 

104.73 

.0002 

.0012 

86.84 

.0652 

.0014 

.or 

46.6  .fW 

- 

1896 

- 

- 

.00 

121.80 

.0002 

.0011 

45.21 

.0783 

.0017 

.OS 

46.4  .06S 

- 

1897 

- 

- 

.02 

149.65 

.0005 

.0019 

59.26 

.1272 

.0019 

.12 

48.0  .om; 

1 

Non  to  analyeea  of  1897:  Odor,  none.— -The  aamplea  were  collected  from  a  faacet  at  the 
Ing  atatlon. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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BEVEBE. 

Ckemical  ExamincUion  of  Water  from  Tubular  Wells  of  the  Revere  Water  Company 

at  Cliflondale^  Saugus, 

[ParU  per  100,000.] 


Date  of 

Collection. 

Appbarancb. 

Residue  on 
Evaporation. 

Ammonia. 

1 

i 
1 

i  1.18 

NiTBOOBN 
A8 

Oxygen 

Conramed. 

i 

1 

J 

a 

9 

• 

u 
a 
H 

i 

oo 

i 

1 

Alba- 
minold. 

• 

1 

Si 

• 

1 

18260 

1807. 

Jan.   18 

None. 

Nooe. 

.00 

15.80 

t 
.0000 

.0042 

.1900 

.0000 

.01 

6.8 

.0070 

184S6 

Feb.    4 

,  Noae. 

Nooe. 

.00 

18.70 

.0012 

.0050 

1.31 

.1760 

.0000 

.00 

6.0 

.0050 

18704 

Mar.    4 

'  None. 

Nooe. 

.00 

18.60 

.0000 

.0020 

1.13 

1 

.2000 

.0000    ; 

.06 

6.9 

.0040 

18057 

Apr.    6 

None. 

1 

Nooe. 

.00; 

18.50 

.0000 

.0016 

1.28 

.1500 

.0000  1 

.08 

7.0 

.0000 

19280 

Maj  10 

<  None. 

None. 

.00 

13.10 

.0000 

.0024 

1.27 

.1900 

.0000 

.02 

7.0 

.0000 

10684 

JooeSO 

'  None. 

None. 

.00 

14.00 

.0002 

.0012 

1.80 

.1000 

.0001 

.00 

6.7 

.0000 

10757 

July     8 

Nooe. 

Nooe. 

.00 

14.70 

.0000 

.0006 

1.48 

.2000 

.0000 

.01 

7.2 

.0080 

2D0I0 

Aog.   6 

None. 

Nooe. 

.00 

14.10 

.0002 

.0014 

,  1.27 

.1800 

.0000 

.01 

7.0 

.0000 

90662 

Sept.  14 

Nooe. 

Nooe. 

.02 

18.90 

.0002 

.0018 

i.r 

.1500 

.0000 

.02 

6.7 

.0000 

a07M 

Oct.     8 

None. 

None. 

.00 

18.90 

.0006 

.0008 

;  1.14 

1            1 

.1040 

.0000 

.05 

7.2 

.0000 

21283 

Nov.  11 

Nooe. 

None. 

.06 

14.60 

1 

.0026 

.0026 

1.33 

.2000 

.0005 

.01 

7.6 

.0010 

21408 

Dec.    7 

V.  alight. 

Nooe. 

.06 

14.80  1 

! 

.0014 

.0052 

1.42 

1 

.1900 

.0000 

.02 

7.7 

.0010 

Averages  by  Years, 


- 

1892 

- 

- 

.01 

11.65 

.0000 

.0008 

1.16 

.0128 

.0035 

- 

6.0 

.0116 

- 

1898 

- 

- 

.00 

12.60 

.0002 

.0010 

1.82 

.0872 

.0079 

.08 

.0037 

- 

1804 

- 

- 

.01 

18.08 

.0000 

.0010 

1.24 

.0706 

.0012 

.03 

.0058 

- 

1896 

- 

- 

.01 

13.62 

.0003 

.0016 

1.18 

.1058 

.0083 

.03 

.0011 

- 

1890 

- 

- 

.01 

14.08 

.0002 

.0012 

1.26 

.1820 

.0002 

.02 

.0024 

- 

1897 

- 

- 

.01 

14.05 

.0005 

.0024 

1.28 

.1650 

1 

.0001 

.02 

.0017 

Non  to  aoAlyaea  of  1897 :  Odor,  nooe. The  aamplea  were  collected  from  faaoeta  lo  Revere  aod 

Sangna,  aopplled  wholly  from  the  Saogoa  wella. 


Water  Supply  of  Kockland. 

(See  Abington.) 


STATE   BOARD   OF  HEALTH.         [Pub.  Dot. 


BOCKPOBT. 


Wateb  Supply  of  Rockport. 

Chemieal  Examinalwn  of  Water  from  Cape  Pond,  Bockport. 

[ParU  pai  100,000.] 


Averages  by  Years. 

ISDT 

'      I'.ao     loisi 

!:!i|:S:S;Si':E::S:E:5l  1:1 

moDldr.  —  "m 


Microscopical  Examination  of  Water  Jrom  Cape  Fond,  BockporL 

f Nanbar  ot  dckuIuii  par  anble  stntlnHlf r.J 
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BOCKPOBT. 

Microscopical  Examination  of  Water  from  Cape  Fond^  Rockport  —  Concliided. 

[Number  of  organisms  per  cttblc  ceotimeter.] 


iser. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

ANIMALS. 
Inftisoria,      .... 

CllUted  infasorlan, 
Dioobrvoo,  .... 
Trachelomonas,   . 
Urogleoa,      .... 

Vermes,  Annrea,  . 

Cmsteusea.  Cyclops,     . 

2 

0 
0 
2 
0 

6 

0 

9 

0 
0 
0 
0 

1 

0 

M 

0 
28 

1 
0 

8 
0 

40 

0 

40 

0 

0 

8 
pr. 

10 

0 
1 
0 
0 

0 

0 

8 

0 
0 
8 
0 

0 
0 

28 

0 

0 

28 

0 

0 

0 

88 

0 

0 

84 

0 

0 

0 

2 

0 
0 
0 
0 

0 
pr. 

82 

18 
0 

64 
0 

0 

pr. 

80 

0 

0 

28 

0 

0 
0 

22 

0 

6 

14 

0 

2 

0 

JfUeellaneouB,  ZoOglcBa,    . 

ito 

10 

20 

20 

6 

100 

180 

40 

6 

16 

0 

10 

TOTAI., 

410 

130 

798 

MS 

171 

1,876 

602 

1,000 

601 

6,403 

5,502 

4,350 

Water  Supply  op  Butland. 

Chemical  Examination  of  Water  from  Muschopauge  Lake^  BtUland, 


[ParU 

per  100,000.] 

• 

• 

APPSAIAVCa. 

Rksidcs  cm 

£VAPOBA- 
TIOM. 

Ammohia. 

a 

s 

6 

.30 

NlTROOKV 
AS 

• 

•s 

a 

p 

1 

B 

1 

K 

o 

1 

B 

H 

i 

1 

1 

Loss  on 
Ignition. 

i 

Albomlnold. 

i 
S 

i 

a 

a 

1 

• 

1 

QO 

i 
1 

18470 

1S97. 

Feb.  10 

1 

V.  Slight. 

V.  slight. 

.08 

2.10 

0.70 

.0044 

.0154 

.0154 

.0000 

.0080 

.0000 

.14 

0.5 

18740 

ICar.    9  jV.  slight. 

V.  slight. 

.07 

2.45 

0.75 

.0024 

.0106 

.0086 

.0020 

.20 

.0050 

.0000 

.16 

0.6 

19190 

May     8 

1 
None. 

None. 

.10 

1.65 

0.55 

.0022 

.0062 

.0062 

.0000 

.15 

.0160 

.0001 

.08 

0.6 

20800 

Aug.  27 

V.  slight. 

V.sHght 

.03 

2.35 

0.85 

.0002 

.0106 

.0000 

.0016 

.13 

.0020 

.0000 

.16 

0.6 

20610 

Oct.   16 

V.  slight. 

V.  slight 

.10 

2.35 

1.15 

.0030 

.0130 

.0180 

.0000 

.13 

.0020 

.0001 

.24 

0.8 

21314 

Nov.  1» 

V  sUght. 

Slight. 

.08 

2.45 

1.00 

.0084 

.0106 

.0106 

.0000 

.16 

.0020 

.0000 

.13 

1.1 

21404 

I>eo.     7 

Slight. 

Cons. 

.10 
.07 

2.85 

0.60 

.0008 
.0028 

.0128 
.0118 

.0106 
.0105 

.0022 
.0008 

;.18 
.18 

.0070 
.0061 

.0000 
.0000 

.10 
.14 

1.4 

At... 

2.24 

0.80 

0.8 

Odor»  taintly  vegetable  or  none.    A  faintly  vegetable  odor  was  developed  In  nearly  all  of  the  samples 

oo  beatfoff. Noe.  18479, 18746  and  20300  were  collected  from  the  lake;  the  remaining  samples,  from  a 

faucet  mt  the  pomping  sUtlon. 

Microscopical  Examination. 

Th«  oiY«olsra  Dinobryon  was  fonnd  In  the  samples  collected  in  Febmary,  March  and  May,  the  nnm- 
ber  fonnd  In  each  sample  being  102, 544  and  1  per  cubic  eenilmoter,  respectively. 
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8AI<JEM» 


Water  Supply  op  Salem  and  Beverly. 


Chemical  Examination  of  Water  Jrom  Wenham  Lake^  in  Beverly  and  Wenkam, 

[Part*  per  100,000.] 


182M 
18627 
18722 
18078 
10224 
10808 
10780 
20088 
20188 
20788 
21007 
21720 


a 

a 


1S97. 

Jan.   18 

F«b.  17 
Mar.  0 
Apr.  7 
May  11 
Jon*  7 
July  14 
Ang.  10 
Sept.  U 
Oet.  12 
Not.  0 
Deo.  80 


▲ppbabavob. 


I 


V.sUffbt. 
None. 
V.allffht. 
y.  alight. 
Slight. 
V.  alight. 
V.  alight. 
Slight. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 


Slight. 

V.aUght. 

V.aUght. 

V.  alight. 

Slight. 

V.aUght. 

V.aUght. 

V.aUght. 

V.  alight. 

SUght. 

Oona. 

Slight. 


.12 
.06 
.12 
.20 
.15 
.20 
.17 
.18 
.07 
.12 
.16 
.10 


KaaiDCB  ON 
Eyapora- 

TION. 

1 

• 

r 

7.86 

1.80 

8.06 

1.40 

8.06 

1.26 

6.66 

1.86 

6.60 

1.26 

8.10 

1.80 

6.06 

1.86 

6.76 

1.40 

8.10 

1.80 

8.26 

1.06 

8.10 

1.80 

6.80 

1.46 

Ammoxia. 


Alhomlnold. 

• 

1 

• 

1 

1 

s 

AS 

3  a. 
OC 

4 
c 
"C 

Si 


.0088 
.0064 
.0088 


0012k0122 


.0012 
.0010 
.0002 
.0008 

.0004 
.0024 
.0080 
.0018 


.0180 
.0144 
.0186 


.0268 
.0888 
.0240 
.0904 
.0100 
.0248 
.0226 
.0178 


.0188 
.0136 


.0022,  .83 

I' 
.0008  .84 


I    . 

Kmoon    ^ 
Aa        1  1 

• 

■ 
• 

e 

e 

♦ 

• 

3 
1 

i 
1 

c 

M 

8 

e 

» 

K 

o 

.0070 


.0182.0004  .00 


.0108 
.0224 
.0262 
.0166 
.0144 
.0166 
.0240 
.0102 
.0160 


.0060.0001 
.0100  .0001 


.0016  .78 
.0034  .70 

.0104,  .82 

li 
.0084,.72 

.0080  .82 

.1 

.0034  .70 

.0006  v82 

l| 
.0034  .00 


'I 


0080 
.0080 


.000^  .21 


.U 


S.I 

1.9 


.85  tT 
.0(K-:  .28  U 
.0001  .17  U 


j.OOSO  .0000  .47  M 


.0070 

.0000 

ti 

I .0020 

.0090 


.0000 


I 

.40  U 


.0026 


.86 


.0000  .31  1.S 
.0000^.90  t.4 
.000&!.S3  u 


.0080  .OOOSi  .24  I  3.1 


Averages  by  Tears, 


1887* 

- 

- 

.06 

4.78 

0.82 

1888 

- 

- 

.06 

4.87 

0.07 

1880 

- 

- 

.06 

4.28 

1.06 

1800 

- 

- 

.05 

4.67 

0.00 

1801 

- 

- 

.07 

4.70 

1.12 

1802 

- 

- 

.03 

4.86 

1.10 

1803 

- 

- 

.04 

6.40 

1.26 

1804 

- 

- 

.07 

8.80 

1.63 

1805 

- 

- 

.21 

6.76 

1.07 

1806 

- 

- 

.16 

8.80 

1.82 

1807 

- 

- 

.18 

8.00 

1.80 

.0026 
.0020 
.0014 


.0186 
.0148 
.0173 


.0016  .0164 
.0006  .0147 


.0188  .0035 


.72 
.78 
.72 


.0126.0029  .74 


<  II 

.0019     -    'I    .     - 

.0068.0001.    -     • 


.0069.0002;    - 

i. 0104  .0001,    -    U 

I  ' 

I 


.0016 
.0083 


I 


.0130 


.0030  .0148 
.0026!. oin 
.0218 


.0113!.0034  1.72  !'. 0126  .0000     -    M 

.OO77L0OOO     -    M 

.0030  .n     .0065  .0001  .16    t.C 


.0137' .0103. 0084  .75 


.wno 
.0020 


.0027 


.0100 
.0114 


.0084.82    .0023 .0001  .14    M 


.0146  .0081,. 81 
.0162.006l'l.80 


.0060.0001  .80    t.] 


.0206].0170.0086;.82 


.0069 

.0048 


.0001  .28    1.7 


.0001  .] 

I. 


IT 


*  Jane  to  December. 

Non  to  analyaea  of  1897:  Odor,  TegeUble. Noa.  18288,  18627,  18722  and  21720  were  eaO«ttl 

from  a  faoeet  at  the  pomplng  atatlon ;  the  othora,  from  the  lake. 
For  monthly  record  of  height  of  water  in  thla  lake,  aee  page  208. 
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SAXEM. 

Microscopical  Examination  of  Water  from  Wenham  Lake^  in  Beverly  and  Wenham, 

[Number  of  organisms  per  enbic  centimeter.] 


1S97. 


Jan.   Feb. 


Mar. 


Apr. 


May. 


Jane.1  Jaly. 


Day  of  examination,   • 
Number  of  sample,     . 


19 
.  18266 


20   11 


186271872218976 


18 
19224 


10 
198961 


17 
19789 


Aug. 


Sept. 


Oct. 


Not. 


12 
20068 


14 

20463 


18 
20766 


11 
21097 


PLANTS. 

DiatomaceflB, 

Asterlooella, 
Cydotella, 
Cymbelia, 
Fragllaria, 
Meloelra, 
Merldlon, 
Btephanodisens,    . 
Tabellarla,    .       • 

Oyanophyceas,    • 

Anabmna,  • 

CoBloephaBrium,    . 
MJcrocystla,  • 


Protocoeena, . 


m 

872 

190 

700 

8,880 

444 

189 

340 

868 

866 

832 

150 

84 

260 

2,048 

204 

0 

216 

772 

286 

0 

100 

86 

0 

0 

88 

0 

0 

2 

12 

76 

0 

0 

0 

1 

0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

s 

88 

60 

84 

76 

18 

26 

0 

188 

66 

16 

0 

20 

42 

0 

0 

0 

860 

0 

0 

0 

0 

0 

0 

0 

0 

0 

60 

46 

0 

108 

0 

0 

0 

4 

0 

2 

6 

0 

86 

4 

86 

0 

38 

8 

0 

0 

0 

1 

86 

90 

94 

98 

14 

0 

0 

0 

0 

0 

4 

4 

66 

M 

2 

0 

0 

0 

0 

1 

0 

2 

14 

0 

4 

3 

0 

0 

0 

0 

82 

84 

0 

40 

8 

0 

0 

8 

0 

1 

6 

19 

48 

94 

18 

0 

0 

2 

0 

1 

6 

8 

40 

60 

8 

598 

168 

48 

0 

8 

212 
0 
0 

166 


8 

0 
8 
0 


8 

0 


1S9S. 


Jan. 


8 

21720 


1,808 

180 

224 

0 

17 

162 
0 
0 

632 


0 
0 
0 


4 

0 


ANIIfALS. 
Bhizopoda,  Aednophrys, 


Inftisoria. 
Dinobryon,    . 


Vermes, 


Crustacea. 


7 

6 


0 
0 


8 

0 


83 
18 


pr. 


1,194 
1,162 


4 

0 


1 
0 


8 

0 


98 

64 


6 
2 


pr. 


1 
0 


pr. 


8 

0 

1 

0 


Mi9C4Uane<mM,  ZoSglcea, 


10 

90 

10 

40 

80 

80 

40 

19 

0 

40 

6« 

802 

164 

763 

8,468 

671 

281 

488 

1,106 

448 

15 


10 


1,226 


TOTAI^ 


618 
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SALEM. 

Chemical  Examination  of  Water  from  Longham  Brook  Eeservoir^  in  Beverly  and 

Wenham, 

[Paru  per  100,000.] 


25 

B 

a 


53 

a 

O 

& 


1S97. 

18265  Jan.  18 


ArPKARAKCS. 


1 


c» 


u 
o 


Blight. 
V.iligbt. 
I  DlatlDOl. 


18628  Feb.  17 
18723  Mar.  9 
18977  Apr.  7  j;  Slight. 
19307  June  7 1  Slight. 


10700  Joly  14 

I 

20064fAag.l0 
204M  8ept.l8 
20706  Oct.  12 ; 
21096,  Not.  9 


v.  alight. 
Slight. 
Blight. 
V.  alight. 
Dodded. 


21719  Deo.  80  I  Slight. 


At. 


Slight. 

V.  alight. 

Blight. 

Slight. 

V.  alight. 

Blight. 

V.  alight. 

Cona. 

Slight. 

Cona. 

Oona. 


0.90 
0.72 
0.86 
0.75 
2.00 
8.84 

I 

2.90| 
2.70 
2.20 
1.60 
1.80 


1.83 


Resiuue  o>- 

EVAPORA- 
TION. 


o 


6.76 
6.66 
4.46 
4.00 
6.36 
8.26 
8.86 
8.16 
7.26 
8.10 
9.66 


6.99 


§ 


3 


Amuokia. 


Albuminoid. 


I 


I 
si 

CO 


2.80 
2.40 
1.06 
1.90 
8.86 
8.66 
8.60 
4.06 
8.60 
3.36 
8.66 


1.0062 

1.0094 

|.0106 

i.0022 

.0294 

.0168 

.0034 

.0012 

.0086 

i: 

{'.0848 

|i 
1.0190 


3.06 


.0127 


.0406 
.0378 
.0860 
.0384 
.0622 
.0662 
.0632 
.0812 
.0628 
.0406 
.0428 


.0882.0074 


.0604 


.0264 
.0812 
.0282 
.0688 
.0666 
.0622 


u 


KrraooKH 


Si 


i 

B 


c 

t 


o   |5 


.0464 
.0488 


.0014 
.0048 
.0062 
.0084 
.0096 
.0110 


.0616  .0296 


.0416 


.0074 
.0068 


.0866.0072 


.0089 


0.88 
1.14 
0.62 
0.74 
0.76 
0.78 
0.86 


.0160 
.0100 
.0060 
.0090 
.0060 
.0020 
.0090 


0.86  .0080 
.0170 
.0170 


0.93^ 
1.20 
1.60 


.0002, 

.0001 

.0001; 

.0002 

.0001 

.0000 

.0000 


0.T9    l.t 

o.n  i.T 


O.TO 
0.68 
1.82 
2.27 
1.67 
1.32 


0.1 
0.1 

1.1 
I.T 
1.7 
1.9 


.OOOOj 

.0010/  1.14    14 

1 1 

.0007  !  1.66    24 


.0290.0001 


0.«4   .0006 


1.86    M 


.0002    1.17 


1.T 


Odor,  generally  dlatlnctly  Tegetable,  oooaatonally  mouldy.  —  The  aaoiplea  were  eoUeeted  from  tte 
reaervolr. 


Microscopical  Examination  of  Water  from  Longham  Brook  Beservoir^  in  Beverbi 

and  Wenham, 


[Number  of  organlama  per  < 

Dublc  centimeter.] 

1S97. 

iaa. 

a 

1 
1          1 
Jan.  Feb.   Mar. 

1 

1 
Apr.  1  June. 

July. 

Aug. 

Sept. 

Oct 

1 

Not. 

Day  of  examination 

19 

20 

11 

9 

10 

17 

13 

14 

18 

11 

Number  of  aample 

18265  18628 

1 

18728' 18977 

1 

19897 

19790 

20061 

20464 

20766 

t 

SM0« 

tim 

PLANTS. 

• 

Dlatomaoeas 

0 

2 

10 

126 

2 

t 

8 

24 

16 

It 

8 

Tabellarla, 

0 

0 

0 

76 

0 

0 

8 

0 

0 

0 

• 

Alg8B, 

0 

4       0 

0 

1 

10 

68 

6 

8 

6 

6 

FuDgrlf  Orenothrlx,       .... 

0 

0       0 

1 

0 

0 

0 

80 

6 

6 

6 

8 
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SALEM. 

Microscopical  ExamincUion  of  Water  from  Longham  Brook  Reservoir^  in  Beverly 

and  Wenham —  Concluded. 

[Namber  of  orgaDUmt  per  cable  centimeter.] 


ANIMALS. 

Inftisoria 

DinobryoD,  .  •  .  • 
BngleoA,  .  •  .  .  • 
Pendlniam,  .  •  .  • 
BaphldomoDM, . 

Bynura 

TracheloiiioiiMi 

Vermes, 

Crustaoeft, 

MUc€Uaneou9,  Zo9gIoM,         •       • 

Total, 


1897. 


Jan. 


Feb. 


Mar. 


Apr. 


Jane. 


July 


Aug. 


Sept. 


Oct. 


Nov. 


1898. 


Jan. 


167 

2 

46 

64 

16 

12 

880 

6M 

2 

6 

0 

0 

81 

18 

0 

844 

0 

0 

0 

0 

0 

0 

0 

0 

0 

622 

0 

100 

2 

0 

0 

0 

0 

0 

2 

0 

0 

0 

16 

0 

0 

0 

0 

0 

0 

1 

0 

12 

0 

0 

0 

0 

0 

0 

0 

0 

18 

0 

1 

li 

20 

0 

1 

0 

0 

2 

0 

1 

0 

8 

6 

1 

0 

0 

0 

pr. 

6 

pr. 

0 

pr. 

0 

2 

0 
0 
0 
0 
0 
0 

2 

0 


8 

0 
0 
0 
0 
0 
8 

0 

0 


60 


60 


70 


80 


120 


160 


16      60 


25 


25 


227 


08 


128 


240 


148 


24 


1206 


6n 


73 


41 


28 


!rable  showing  Heights  of  Water  in  Wenham  Lake  on  the  First  of  Each  Month  in  189  7. 

[NoTB.—Hlgb- water  mark  la  80.17  feet.] 


Height 

Helfht 
of 

Date. 

Date. 

Water. 

Water. 

1887.  . 

Feet. 

1887. 

Feet. 

Jan.     1.. 

25.29 

Joly  1,  .        . 

20.02 

Feb.     1, . 

25.71 

Aug.  1, . 

28.92 

March  1, . 

25.02 

Sept.  1, . 

28.17 

AprU  1,. 

20.42 

Oct.   1,. 

27.12 

May     1. . 

80.00 

;  Nov.  I, . 

26.08 

Jao«    1«. 

20.92 

Dec.  1, . 

26.21 

Water  Supply  op  Saugus. 

(See  Lynn.) 


Water  Supply  of  Sharon. 

Chemical  Examination  of  Water  from  the  Well  of  the  Sharon  Water  Works. 

[ParU  per  100,000.] 


a 

a 


o 

a 
2 


e 


200U 


1887. 

Aog.    6 


AFrSARAIiOB. 


None. 


None. 


o 
o 


.02 


s 

il 


Ammovia. 


s 


9.40 


.0000 


.0004 


I 

.s 
6 


1.08 


NlTBOGBM 
AS 


I 


.1900 


.0000 


a 

m 
a 

M 

o 


.00 


i 


8.1 


.0080 


Odor,  DODO.  •'^  Tho  eample  was  collected  from  a  fancet  at  the  pnmplng  station,  whllo  pumping. 
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SHEFFIELD. 

Water  Supply  of  Sheffield.  —  Sheffield  Water  Compant. 

Population  io  1895,  1,897.  The  works  are  owned  by  the  Shef- 
field Water  Company,  and  were  completed  in  October,  1897.  The 
sources  of  supply  are  two  small  reservoirs  about  a  mile  and  a  half 
north-east  of  the  village  of  Sheffield.  The  upper  reservoir  is  located 
on  a  small  brook  fed  principally  by  springs.  The  lower  reservoir 
is  fed  by  a  large  spring  on  a  hillside.  Water  is  supplied  to  the 
town  by  gravity.     Service  pipes  are  of  galvanized  iron. 

The  advice  of  the  State  Board  of  Health  to  the  Sheffield  Water 
Company,  with  reference  to  the  use  of  these  sources  for  the  supply 
of  the  town,  may  be  found  on  pages  39  and  40  of  the  annual  report 
for  the  year  1896,  and  on  page  46  of  the  annual  report  for  the  year 
1895. 

Chemical  ExamiruUian  of  WcUer  from  the  Spring  or  Lower  Reservoir  of  the 

Sheffield  Water  Company, 

[Parts  per  100.000.] 


8 


o 
Q 


21S&6 


Appbakavcb. 


€  I  I 

e  «  3 


1S97. 

Noy.  10  I  None. 


None. 


.01 


s 

3 


C 
O 


8 


AuMoytA. 


S 
J 


8.80  1.0004 


.0016 


6 


.00 


NlTIOOBV 
At 


I 

e 


I 


.0180 


.0000 


TS 


i 

e 
t 


1.8 


i 


Odor,  DOiM.-^The  lample  was  oolleoted  from  the  reeerrolr. 


Chemical  Examination  of  Water  from  the  Upper  Reservoir  of  the  Sheffield  W^Ur 

Company, 

[Parte  per  100,000.] 


% 


I 

Q 


I   1S97. 
21256  I  KoY.  10 


Appbabavcb. 


a. 

o 


None. 


Slight. 


.10 


Rkudcb  ok 

EVAPOBA- 
TION. 


• 

e 

% 

^* 

n 

1 

r 

8.00 


1.20 


AMMOaiA. 

Albamtnoid. 

i 

1 

• 

1 
1 

i 
1^ 

0000.0000.0018.0012 


4 
I 

g 


.15 


STrrBoosx 


nnilr 


a 

9 


Odor,  faintly  earthy.— The  eample  was  colleeted  from  the  reeerrolr. 
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SHSFFIBLD* 

Chemical  Examinalion  of  Water  from  a  Faucet  in  Sheffield^  supplied  from  the 

Works  of  the  Sheffield  Water  Company . 

[ParU  per  100,000.] 


a 

B 

9! 


2 


5 


212S7  !  Nut.  16 


Appbasavob. 


0 


e 
•o 
O 


Nona. 


None. 


.06 


4 


I 


6.60 


AMMOiriA. 


I 


g 


.0018 


.0028 


.10 


NlTROOBM 


1 

i 

1 

5 

» 

S 

.oiao 


.0000 


a 

5 


I 


i 


.04 


8.6 


.0070 


Odor,  faintly  earthy. 

Massachusetts  Reformatory  Prison  tor  Women,  Sherborn. 

The  advice  of  the  State  Board  of  Health  to  the  SuperiDtendent  of 
the  Massachusetts  Reformatory  Prison  for  Women,  relative  to  the 
quality  of  the  water  supplied  to  that  institution,  may  be  found  on 
pages  27  and  28  of  this  volume.  The  results  of  analyses  of  samples 
of  water  collected  from  Waushakum  Pond,  the  source  of  water 
supply  of  the  prison,  are  given  in  the  following  table :  — 

Chemical  Examination  of  Water  from  Waushakum  Pond. 

[Parts  per  100,000.] 


Q 


I    1897. 
90898    Oet.    10 


2O0M 


Oet.   10 


Appbasavcb. 


K 

1 


«2 

e 

a 


V.  alight. 
Nooe. 


v.  alight. 
Nooe. 


.10 
.30 


RaaiDUB  ox 

EVAPOBA- 
TIOB. 


I 


I 


8.85 
4.00 


1.76 
1.00 


Ammovia. 


I 


.0000 
.0006 


Albnmlnold. 


.0196 
.0184 


.0156 
.0170 


I 

00 


.0040 

I 

.0014 


.35 
.86 


NiTBOOBX 

A8 


i 

I 


t 


.0860 
.0100 


.0000 
.0000 


i 


g 

a 

I 


.41 
.44 


1.6 
1.6 


Odor,  faintly  vegetable,  beooraing  distinctly  vegetable  on  heating.-^ The  first  sample  was  eoUected 
from  the  easterly  side  of  the  pond,  near  the  point  from  which  the  water  supply  for  the  Reformatory 
Prison  for  Women  is  taken ;  the  seoond,  from  the  southerly  side  of  the  pond,  near  a  large  picnic  ground, 
and  aboat  600  (eel  from  the  point  from  which  water  is  drawn  for  the  supply  of  the  prison. 


Microscopical  Examinalion, 

No.  20898.  DiatomaoeM,  J ttortone/to,  22;  3rae<cu/a,  2;  TabellariatXt.  Cyanophycess,  Jnaftana, 
4;  CaUo9pharium^  8;  Microcyttit,  12.    Alg«,  Raphidium,  8.    Infusoria,  Ditiobryofit  6.    Total,  78. 

No.!IM94.  Diatomacen,  J«(«Won«//a,  32;  MeloHrat\i\  JVar<cu/a,  2;  Synedra,i;  Tab€Uaria,16. 
Cyanopbyoe*,  Anabana,  6;  C(xlo$pharlum,  6.  Alg»,  Protococcu$t  6;  Rat^hidium,  8.  InfusoriSt 
TracAelomonas,  12.    Vermes,  A9planchna,  2.    Crustacea,  CychpB,  pr.   Total,  96. 
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SOMBBVILiLiE. 


Water  Supply  op  Somerville. 

(See  Boston^  Mystic  Works.) 


Water  Supply  op  Southbridge.  —  Southbridge  Water 

Supply  Company. 

Chemical  Examination  of  Water  from  the  Hatchet  Brook  Reservoir  of  the  South- 
bridge  Water  Works, 

[ParU  per  100,000.] 


§ 

9i 


18842 

18468 
18787 
19028 
10210 
10417 
19784 
20067 
20485 
80760 
21093 
21565 


Av. 


1 

o 


1S97. 

Jan.   26 

Feb.  9 
Mar.  9 
Apr.  12 
May  11 
Jane  8 
July  18 
Aug.  10 
BepL  14 
Got.  12 
Nov.  9 
Deo.  14 


APPSAMAirOB. 


S 


a 


o 

a 


v.  alight. 
Slight. 
V.  alight. 
V.  slight 
V.  alight. 
Slight. 
Slight. 
V.  alight. 
V.  alight. 
Slight, 
y.  alight. 
V.  alight. 


Slight. 
Oooa. 
V.  alight. 
V.aUght. 
Cona. 
Oooa. 
Slight. 
Slight. 
V.  alight. 
Oona. 
V.  alight. 
V.  alight. 


0.60 
0.65 
0.70 
0.40 
0.42 
0.60 
1.00 
1.09 
0.70 
0.92 
0.92 
0.70 


0.72 


KK8IDUB  0» 

EVAPoaA- 

TIOK. 

0 

i 

, 

8a 

H 

J" 

8.85 

1.66 

8.80 

1.65 

3.50 

1.60 

8.16 

1.80 

2.66 

1.00 

8.05 

1.40 

8.66 

1.70 

8.90 

2.80 

3.80 

1.45 

8.80 

2.15 

4.80 

2.15 

8.60 

1.90 

1 

1  8.68 

1.66 

Ammovia. 


Albomlnold. 


1 


► 


si 

00 


.0028 
.0026 
.0068 
.0006 
.0004 
.0026 
.0074 
.0030 
.0008 
.0008 
.0052 
.0064 


.0033 


e 
I 

6 


.0270  .1)26 s  .0012  ;.22 


Nrraoaaif  i  ^  > 
Aa   |i  B 


.0244 
.0208 
.0186 
.0186 
.0288 
.0226 


.0I96.0(H8,'.20 
.0194,. 0014,. 20 
.0026' .13 
.0048:  .17 
.0022.  .08 


t 


I 

i 


.0110 
.0188 
.0816 
.0814 


.0286  .0200 


.0260 
.0332 
.0826 


.0244 
.0804 
.0318 


.0212^.0212 


.0840.0209 


.0012.  .11 
.0036' .16 
.0016  .16 

.0128 '.17 

l| 
.00081:. 86 

.0000L23 


.0081 


.0080 
.0060 
.0080 
.0090 
.0090 
.0000 
.0020 
.0020 
.0000 
.0000 
.0060 
•0O5O 


e 
0 


M 

o 


0000  .u   u 


.0000 
.0000 


.57  1.1 
.62  I  1.S 


.0000 '.M«  J 

.0000 1. 46  •  U 

i 

.oooo':.6ii.« 

I 

.0000  .a  0.1 

't  ( 

,0000  .91  '  M 

I'   ! 

.0000 '.n<  i.i 


.17  .0080 


.0000 
.0001 
.0000 


.61    l.f 

.71    U 
.65    14 


.0000  !.M    ••• 


Odor  In  October  and  Noyember,  fiahy;  at  other  ttmea.  vegetable. The  aamplea  were  aoOict«4 

from  the  reaerrolr  which  la  known  aa  Reaerrolr  No.  8. 


Microscopical  Examination, 

The  orgaolam  Synura  waa  found  In  the  aamplea  collected  In  October  and  November,  the  amba 
fonnd  In  each  aample  being  88  and  60  per  cable  centimeter,  reapectively. 
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SOTJTHBBrDGE. 

Chemical  Examination  of  Water  from  Glover  Spring^  Soulhbridge, 

[Parts  per  100»000.] 


i 

8 

a 


§ 


^5 


S0768 


1897. 

Oct.    12 


Appbahaxob. 


I 


Slight, 
milky. 


SUgbt. 


.76 


il 

o  > 


I 


6.00 


Ammovia. 


1 


.0003 


.0012 


.18 


NiTBOOBM 

A8 


1 

1$ 

s 

1 

s 

» 

.0020 


.0000 


I 

a 

m 

a 


.06 


i 


8 


2.0 


.0080 


Odor,  falDtlj  earthy. The  simple  was  colleeted  from  a  faaeet  In  Sonthbrldge,  supplied  with  water 

from  OloTer  Spring.    This  spring  Is  used  as  a  source  of  supply  for  several  families. 


Water  Supply  of  South  Hadley  Falls  Fibe  District, 

South  Hadley. 

Chemical  Examination  of  Water  from  a  Faucet,  supplied  from  the  South  Hadley 

Water  Works. 

[ParU  per  100,000.] 


a 

as 


18478 
101M 
107S6 
20083 
21108 


1897. 

Feb.   10 

May  10 
Jalj  7 
Aug.  9 
Nov.    8 


Appbaxavob. 


a 
t 


I 


Slight. 
V.  sUght. 
DtstlDct 
None. 
SUgbt. 


V.  slight. 
V.  slight. 
Cons. 
V.  slight. 
V.  slight. 


.20 
.18 
.33 
.42 
.40 


Bbsiocb  on 

EVAPOBA' 
TION. 


I 


8.00 
8.25 
8.00 
3.96 
8.86 


•  a 
3 


1.16 
0.70 
1.06 
1.80 
1.16 


AmioiiiA. 


.0162 
.0000 
.0014 
.0008 
.0008 


Albomlnold 


J.  B 
•  « 

00 


.0102 
.0038 
.0144 
.0088 
.0094 


.0164 
.0034 
.0072 
.0076 
.0094 


.0008 
.0004 
.0072 
.0012 
.0000 


a 

e 


.24 
.17 
.18 
.19 
.22 


NiTBOOBK 
AS 


z 


I 

s 


.0270 
.0270 
.0220 
.0400 
'.0880 


.0000 
.0000 

I 

.0000 
.0000 
.0001 


■s 

s 

B 

e 

s 

a 

g 

M 

o 


.22 
.10 
.82 
.27 
.24 


i 


0.9 
0.8 
0.8 
0.8 
2.8 


Odor  of  the  last  sample,  none;  of  the  others,  faintly  vegetable. The  first  sample  was  oollected 

from  Batt«ry  Brook  Reservoir;  the  remaining  samples  were  oollected  from  a  faucet  In  South  Hadley, 
and  represent  a  mixture  of  water  from  the  Buttery  Brook  and  Leaping  Well  Reservoirs. 
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spbinofebld. 

Water  Supply  op  Springfield  and  Ludlow. 

The  advice  of  the  State  Board  of  Health  to  the  city  of  Spring- 
field,  with  reference  to  securing  an  additional  supply  of  water  from 
Loon  and  Five  Mile  ponds,  and  with  regard  to  the  best  method  of 
improving  the  quality  of  the  water  of  Ludlow  Reservoir,  one  of  the 
present  sources  of  supply,  may  be  found  on  pages  37  to  42  of  this 
volume. 


Chemical  Examinaiion  of  Water  from  the  Receiving  Basin  of  the  Springfidd 

Water  Worka^  at  Ludlow, 

[ParU  pw  100,000.] 


a 


183M 
18440 
18748 
19004 
10180 
19308 
19748 
20027 
20400 
20730 
21067 
31487 


18»7. 

Jan.  20 

Feb.  8 
Mmr.  9 
Apr.  12 
Mmy  6 
JuiM  7 
July  8 
Aug.  0 
8«pt.  8 

Oct.   e 

Not.  8 
Dm.    8 


Appbabaxos. 


i 

S 


Slight. 

Slight. 

SUgbt. 

V.  •light. 

V.  flight. 

Slight. 

Slight. 

V.allght. 

V.«llght. 

Slight. 

D«elded. 

V.«llght 


Slight. 

Slight. 

Slight. 

Slight. 

Oons. 

Slight. 

Slight. 

Blight. 

V.«llght. 

Slight. 

DMid«d. 

V.allght. 


.40 
.28 
.42 
.66 
.48 
.03 
.66 
.62 
.60 
.48 
.86 
.60 


Rksidck  om 

EVArOKA- 
TIOM. 


8.00 
2.86 
2.80 
2.86 
8.20 
3.46 
8.26 
8.80 
4.20 
3.70 
4.60 
8.70 


§6 


1.86 
0.86 
1.06 
1.80 
0.00 
1.66 
1.60 
1.70 
1.60 
1.66 
2.16 
1.86 


Ammokia. 


I 


Albaminold. 


.0008 
.0032 
.0020 
.0004 
.0014 
.0002 
.0004 
.0000 
.0010 
.0004 
.0013 
.0082 


.0142 
.0144 
.0300 
.0182 
.0103 
.0208 
.0190 
.0190 
.0100 
.0363 
.0318 
.0164 


s 


I 

e 


.0184 
.0126 
.0178 
.0160 
.0184 
.0160 
.0122 
.0178 
.0180 
.0102 
.0318 
.0142 


.0008 
.0018 
.0028 
.0016 
.0028 
.0068 
.0074 
.0012 


S 


.30 
.17 
.16 
.14 
.14 
.06 
.12 
.16 


.0030  .17 


.0090 


.0000  .34 

I 
.00121.30 


.18 


KlTBOMUl 


I 


i 

B 

S 


1 
i 

a 

a 
s 

ti 
K 
M 

o 


a 


.016a. 0000  .43  9.1 

'   I 


.0100  .0001 
.0080' .0000 


.0080.0000 
.0080 
.OOtO 
.0030 


.36  I  «.S 

.46  I  M 
JO  0.4 


.0000 


.0000  .#;  u 

.0000  .61  U 
.0000  .M  1.1 
.0000  .61  U 


.0090  .0000  .S6  U 

.00«^'.0000'.44  U 

I    )   ' 
.0040^.0008 ..70.  LI 

.00601.0001  La  M 

1  I       . 


'^r^^'^—^r' 


Averages  by  Tears* 


Tl — I — r 

.004^.0001 1    - 


1891 

. 

.31 

8.37 

1.30 

.0011 

.0326 

.0147 

.0078 

.00 

1893 

» 

.44 

8.79 

1.80 

.0004 

.0104 

.0127 

.0087  .14 

1893 

- 

.49 

8.76 

1.80 

.0009 

.0304 

.0140 

.0058!. 16 

1894 

- 

.49 

8.68 

1.42 

.0010 

.0196 

.0161 

.0046 

.16 

1896 

• 

.47 

8.80 

1.61 

.0019 

.0913 

.0102  .0060 

.18 

1890 

- 

.a 

3.71 

1.37 

.0012 

.0183 

.0160  .0032 

.16 

1897 

- 

.61 

3.49 

1.40 

1 

.0013 

.0186 

.0164 

.0081 

1 

.10 

.0089 


.OOOlil    - 


•( 


IJ 

IJ 

.0001  .n .  It 

1.1 

I" 

.oooiLoooo  .it  ,  M 

i 

.0061.  .0000  .il    1-* 


.0027  .0000  .46 
.0060.0000  .M 


Nora  to  uialytefl  of  1807:  Odor,  generally  dlatlnoUy  vegetable,  oopaaloDal)y  graafj.— ^Tbt 
plea  wera  oollactad  from  the  baaln,  De»r  ibe  aarfaoe* 
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SPBINGFIBIJ). 

I 

Chemical  ExamincUian  of  Water  from  Ludlow  Beservoir. 

[PmrU  per  100,000.] 


§ 

55 


183M 

ISMO 
18741 
19005 
29IS1 

inoo 

19749 
20028 
208M 
20734 
21068 
21488 


a 
o 


S 


19W7. 

Jan.  26 

Feb.  8 
Mar.  0 
Apr.  12 
May  6 
June  7 
July  8 
Ang.  0 
Sept.  8 
Oet.  0 
Not.  8 
Dee.    8 


Appkabavob. 


s 


Slight. 

Slight. 

SUght. 

Slight. 

V.eUght. 

DUtinet. 

V.  slight. 

Deetded, 

green. 

DletlDCt. 

Slight. 

Slight. 

Slight. 


Slight. 

BUght. 

Slight. 

Slight. 

SUght. 

SUght. 

Slight. 

Gone. 

SUght. 

SUght. 

Cone. 

SUght. 


i 


.22 
.20 
.25 
.80 
.18 
.40 
.87 
.48 
.40 
.40 
.81 
.40 


Rbsidck  on 

EVAPOBA- 
TIOV. 


8.50 
S.15 
8.00 
2.70 
2.60 
2.65 
2.05 
8.86 
8.85 
8.85 
8.55 
8.75 


I 
II 


1.75 
1.50 
1.85 
1.40 
1.10 
1.50 
1.70 
2.10 
1.60 
2.10 
2.10 
1.00 


AmionA. 


Albnmtnold. 

i 
I 


.0000 

.0086 
.0010 
.0004 
.0004 
.0008 
.0878 
.0006 
.0000 
.0004 
.0004 
.0012 


.0858f.O820 


.0814 
.0600 


.0186  .0180 


.0210 
.0808 
.0400 
.1052 
.0584 
.0660 


.0280 
.0202 


.0156 
.0128 
.0860 
.0344 
.0242 
.0878 


.0586.0808 


.0600 


.0814 


a 


CO 


.0088 
.0084 
.0008 
.0066 
.0054 
.0270 
.0040 
.0708 
.0642 
.0282 
.0188 
.0070 


4 

a 


.10 
.20 
.18 
.14 
.14 
.10 
.18 
.14 
.15 
.12 
.15 
.10 


NiTBOOBK 

Ae 


.0080 
.0060 
.0070 
.0000 
.0000 
.0080 
.0050 
.0000 
.0020 
.0020 
.0000 
.0020 


.0000 
.0001 
.0000 

.0001 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0001 


I 

o 

s 

8 

0 


.40 
.82 
.41 
.80 
.82 
.41 
.50 
.55 
.61 
.44 
.88 
.48 


0.6 
0.8 
0.6 
0.6 
0.0 
0.5 
0.6 
0.0 
0.6 
0.8 
1.8 
1.1 


Averages  by  Yean. 


- 

i87ft-n» 

• 

« 

- 

4.86 

- 

.0180 

.0426 

.0296 

.0180 

- 

- 

. 

. 

• 

- 

1887t 

- 

- 

.24 

8.68 

1.65 

.0060 

.0486 

- 

- 

.16 

.0010 

- 

- 

- 

- 

1888 

- 

- 

.18 

2.01 

1.20 

.0010 

.0882 

- 

- 

.12 

.0047 

.0001 

- 

- 

- 

1880 

- 

- 

.12 

2.42 

1.06 

.0028 

.0461 

.0287 

.0224 

.10 

.0088 

.0002 

- 

- 

- 

1800 

- 

- 

.15 

2.06 

1.54 

.0020 

.0887 

.0210 

.0177 

.10 

.0065 

.0001 

- 

0.0 

- 

1801 

- 

- 

.20 

8.00 

1.42 

.0050 

.0425 

.0228 

.0107 

.00 

.0050 

.0001 

- 

0.8 

- 

1892t 

- 

- 

.25 

8.41 

1.41 

.0006 

.0277 

.0180 

.0068 

.13 

.0049 

.0001 

- 

1.0 

- 

18031 

- 

- 

.47 

4.11 

2.08 

.0011 

.0875 

.0260 

.0116 

.14 

.0010 

.0001 

.68 

1.2 

- 

1804 

- 

- 

.87 

3.80 

1.47 

.0000 

.0221 

.0166 

.0066 

.16 

.0018 

.0000 

.42 

1.1 

- 

1805 

- 

- 

.20 

8.35 

1.56 

.0028 

.0816 

.0201 

.0114 

.18 

.0080 

.0000 

.41 

1.1 

- 

1806 

- 

- 

.26 

3.25 

1.41 

.0042 

.0404 

.0220 

.0184 

.16 

.0031 

.0000 

.87 

1.0 

- 

1807 

- 

- 

.88 

8.28 

1.67 

.0080 

.0463 

.0267 

.0186 

.15 

.0028 

.0000 

.43 

0.8 

•  Tbee*  analyses  were  made  by  Prof.  WUliam  B.  Nichols,  for  the  elty  of  Springfield,  from  samples 
coileeted  mboot  once  a  week,  between  July  1, 1876,  and  Sept.  80, 1877. 

f  June  to  December.  X  JAQOAry  to  September.  f  May  to  December. 

KoTK  to  analyses  of  1807 :  Odor,  distinctly  vegetable  and  monldy  or  grassy.  The  iron  was  deter. 
mlomd  Id  nine  samplee,  the  average  amount  In  parts  per  100,000  being  .0176.  — —  The  samples  were  col- 
lected from  the  resenroir,  near  the  sarface.    Pur  monthly  reoord  of  height  of  water,  see  page  305. 
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SPRINGPIEL,D.  , 

Microscopical  Examination  of  Water  from  Ludlow  Seservoir. 

[Namber  of  organisms  per  enble  oentimetsr.] 


Day  of  examiaation,  • 
Kamber  of  sample,   . 

PLANTS. 
Diatomaoead, 


Asterionolla, 
Fragllarla,    . 
Meloslra, 
Iferldion,      • 
Bynedra, 


Cyanophycead,  . 


Anabmoa,     .       • 
Clathrocystls, 
OoBlospb»rlafn,   . 


Boeoedeemas, 


ANIiCALS. 
Rhizopoda,   • 


Infusoria, 


Dioobryon,  .       .       . 
Trachelomonas,  . 


Vermes, . 
Cmstaoea, 


18S7. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


Joly. 


Aug.  8ept 


Oct  I  Mor.i  Dec 


ao 


10 


18SM 18450 


13 
18741 


14 
19006 


8 
10181 


8 
10309 


19749 


11 
1000 


8 
20e08{«nS4 


± 


Its 

8 
0 

62 
0 

62 


0 
0 
0 


120 
96 


61 

0 
0 
88 
0 
8 


0 
0 
0 


10 
8 


180 

84 
0 

22 
0 

72 


0 
0 
8 


2 
2 


171 

88 
0 
8 
0 

72 


20 

1 

1 

18 


13 
4 


320 

124 

0 

0 

150 

40 


16 

4 

0 
14 


205 
192 


192 

84 
62 
42 
0 
14 


1,942 

1,664 

6 

272 


70 
40 


10 

8 
0 
0 
2 
0 


40 

28 
4 
8 


14 
12 


0 
0 
0 
0 


182     120'    90    m 


0 


2:    42  .ttB 


lis 

0 
8 


68  12 

60  14 

a  0 

8  0 


3,048  1,576  1,138  439 


f 

16 
0 


4 


1.4641      401        61    10       • 

16         Ol        41      4  ,     I 

1,668'  1,536, 1,120^  416  !   « 


199 
66 


92    90 


12'      14 


18 


I 

f 


90 

40 
8 


pr. 


92 

88 

0 


554 

552 
0 


92 

65 
8 


81 
1 


0 
0 


pr. 


0 
0 


pr. 


9     2 


8      49    II     « 


0 
0 


14 


4       0       2     4 


9       0.    0 


II 
f 


Mi%eellafU0U9^  ZoUgloea,   • 


120 


40 


90 


20 


40 


10,     ir       5    II     II 


Total, 


438 


207 


799 


287 


666  ;  2,208  '     76    3,178!  1,768  1,366,  m    TS 
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SPRINGFTELD. 

Chemical  Examination  of  Water  Jrom  Ludlow  Beservoir,  collected  near  the 

Bottom. 

[Partf  per  100.000.] 


i 


18367 
16451 
18742 
19006 
19182 
19400 
19750 
20O29 


20735 
S1060 
214S9 


At. 


§ 


o 

s 


Jan.  28 
Feb.  8 
Mar.  0 
Apr.  12 
May  6 
June  7 
Jaly  8 
Aug.   0 


90399  ,  Sept.   8 


Oct.  0 
Nov.  8 
Dee.    8 


Appbabavcx. 


S 


Slight. 
SUghi. 
SHghi. 
Slight. 
V  slight 
Distinct. 
V.  slight. 
Decided, 
greeo. 
Distinct. 
Slight. 
Slight. 
Slight. 


V.  slight. 

Slight. 

V.  slight. 

Slight. 

Coos. 

Slight. 

Slight. 

Cons. 

Slight. 
Slight. 
Cods. 
Slight. 


o 


.22 
.20 
.80 
.25 
.20 
.40 
.88 
.48 

.48 

.88 
.81 
.30 


.82 


Kbsidus  on 

EVAPOKA- 
TIOM. 


I 


8.40 
8.16 
8.05 
2.60 
2.40 
2.00 
2.05 
8.80 

3.75 
4.10 
8.65 
8.70 


8.20 


n 


1.75 
1.50 
1.26 
1.25 
1.00 
1.46 
1.65 
2.00 

1.66 
2.20 
2.16 
2.10 


1.66 


Ammohia. 


4 

i 


Albuminoid 


o 
H 


I 

8 

JS 


% 

00 


.0008 
.0052 
.0010 
.0004 
.0018 
.0008 
.0408 
.0010 

.0002 
.0000 
.0006 
.0002 


.0446 
.0300 
.0316 
.0216 
.0276 
.0460 
.0874 
.0026 

.0574 
.0794 
.0608 
.0388 


.0044 


.0478 


.0262 
.0232 
.0282 
.0136 
.0150 
.0106 
.0886 
.0822 

.0260 
.0804 
.0396 
.0824 


.0254 


.0184 
.0068 
.0084 
.0080 
.0126 
.0854 
.0088 
.0604 

.0814 
.0400 
.0222' 
.0064 


.0219 


.18 
.22 
.10 
.18 
.12 
.10 
.18 
.12 

.14 
.11 
.16 
.18 


.16 


NiTBOOBH 


I 


.0080 
.0070 
.0070 
.0000 
.0030 
.00301 
.0030 
.0000 


.0000 

.0001 
.0000 
.0000 
.0000 

.oooo! 

.0000 
.0000 


.0000 


.0000 
.0020 

.0020.0001 
.0030.0001 


.0027 


.0000 


a 

s 
a 

6 

a 
ft 

I 


.41 

.40 
.41 
.40 
.84 
.40 
.60 
.54 

.56 
.44 

.41 
.88 


.48 


0.6 
0.8 
0.8 
0.0 
0.0 
0.6 
1.0 
0.6 

1.0 
0.0 
1.1 
1.1 


1.8 


Odor,  generally  distinctly  vegetable  and  grassy,  occasionally  monldv  or  unpleasant.    The  iron  waa 
determined  In  nine  samples,  the  average  amount  in  parts  per  100,000  being  .0162. The  samples  were 


collected  from  the  reservoir,  near  the  bottom. 


Microscopical  Examination  of  Water  from  Ludlow  Reservoir^  collected  near  the 

Bottom, 

[Number  of  organisms  per  euble  centimeter.] 


1897. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aog. 

Sept    Oct. 

1 

Nov. 

Dee. 

Day  of  examination,    . 

30 

10 

18 

14 

8 

8 

0 

11 

0 

8 

0 

0 

K  amber  of  sample,      • 

18867 

18461 

18742 

10006 

10182 

10400 

19760  20020 

20800 

20786 

21060 

21480 

PLANTS. 

Diatoxnace89, . 

no 

M 

180 

236 

568 

m 

0 

1 

120 

222 

92  |494 

AsterloDeUa,  .... 
Fragllarla,      .... 
Meloeira,         .... 
Bynedm 

40 

0 

162 

16 

16 

0 

12 

62 

112 

0 

16 

62 

148 

0 

42 

28 

220 

0 

240 

88 

86 

02 

0 

2 

0 
0 
0 
0 

0 
0 
2 
2 

44 

0 

64 

0 

26 

14 

160 

14 

44 

36 
0 
6 

440 

6 

0 

22 

Cyanoptiycen,     . 

0 

1 

5 

M 

89 

1,792 

41 

1,474 

782 

1,092 

594 

20 

AnabsBDa,       .... 
Clathrocystls, 
CceloephsBrlum, 
Microcystis 

0 
0 
0 
0 

0 
0 

1 
0 

0 
0 
6 
0 

1 

0 

23 

0 

14 

1 

24 
0 

1,628 

0 

252 

2 

40 
0 

1 
0 

828 

10 

1,136 

0 

4 

12 

712 

4 

12 

4 

1,076 

0 

10 

0 

624 

0 

0 

2 

18 

0 

AlgSD, 

40 

16 

4 

22 

(80 

23 

22 

67 

124 

42 

66 

18 

Protococcns 

BecDcdeamns, 

8 
20 

8 
12 

0 
4 

6 
14 

14 
204 

7 
12 

0 
12 

0 
62 

84 
8 

0 
12 

0 
12 

0 
6 
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SPRINGFTELD, 

Microscopical  Examination  of  Water  from  Ludlow  Reservoir^  coUecUd  near  tkt 

Bottom  —  CoDcladed. 


[Number  of  orgaoisms  per  eablc  eentimeter.] 

18»7. 

Jan. 

Feb. 

Mar. 

Apr.    May. 

Jane. 

Jal7. 

Aof. 

Sept. 

Oct 

KOT. 

Dm. 

ANIMALS. 

Infusoria,       .... 

140 

68 

218 

SO 

475 

SO 

0 

0 

4 

4 

46 

s 

DIoobryon,     .... 
Peridinlam,    .... 
TrftoheloiDonM,     . 

186 

4 
0 

66 

0 
0 

202 
0 
8 

16 

10 

4 

470 
2 
0 

28 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

I 

2 

89 

0 

10 

s 

• 

Vermes 

12 

10 

8 

0 

0 

0 

4 

2 

0 

0 

4 

2 

Crustacea,     .... 

0 

0 

0 

•0 

pr. 

pr. 

pr. 

pr. 

0 

pr. 

Pf- 

pf' 

MUoeltanMutt  Zo^gloM,     • 

120 

50 

100 

29 

180 

0 

15 

80 

10 

180 

is!  H 

Total, 

68S 

250 

616 

887 

1,482 

1,062 

82 

1,600 

000 

1,820 

76T|67f 

Chemical  Examination  of  Water  from  Chapin  Pond^  Ludlow. 

[Parte  per  100,000.] 


I 


18360 
1U53 
18746 
19184 
10401 
10747 
20081 
20401 
20788 
21070 
21486 


At... 


At... 


18»7. 

Jiin.  26 
Feb.  8 
Mar.  8 
May  6 
Jane  7 
July  8 
Auk.  0 
Sept.  8 
Oct.  6 
Nov.  8 
Dee.    8 


1807 


1806* 


AppaaiavoB. 


I 


V.ellght. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 
V.  slight. 
V.elight. 
V.  slight. 
V.ellght. 
Slight. 
V.aUght. 


V.  slight. 

Slight. 

V.  slight. 

Cons. 

Slight. 

V.  slight. 

Slight. 

V.  slight. 

Slight. 

Blight. 

V.  slight. 


.10 
.05 
.07 
.12 
.20 
.12 
.12 
.06 
.12 
.00 
.17 


12 


.08 


Kbsiduic  ov 

EvAFoaa- 

noH. 


a 

81 


8.10 
1.05 
8.05 
2.20 
2.20 
1.75 
2.00 
2.45 
2.40 
2.45 
2.60 


2.88 


2.60 


1.15 
0.50 
0.75 
0.65 
I.IO 
0.70 
0.05 
1.10 
1.15 
1.25 
1.25 


0.06 


0.00 


AXMOSIA. 


AlbamtnoM. 


.0010 
.0054 
.0034 
.0016 
.0004 
.0000 
.0006 
.0002 


.0212 
.0128 
.0170 
.0174 
.0206 
.0170 
.0200 
.0172 


.0002).0220 


.0082 
.0062 


.0010 


.0006 


.0260 
.0256 


.0107 


.0106 


.01821.0030 
.0116 .0012 
.0146  .0024 
.0152^.0022 
.0166.0040 
.0186'. 0084 


.0152 
.0140 
.0220 
.0208 
.0222 


.0167 


0144 


.0048 
.0032^ 
.0000 
.00521 
.0084 


.0030 


.0062 


.14 
.14 

.18 
.18 
.07 
.14 
.12 
.11 
.00 
.18 
.16 


.18 


.12 


i 
s 

s 


■Ma  J  S 
"       III 


it 


I 


0000 
.0000 

.6000 
.0000 
.0000 
.0030^^.0000 
.0080.0000 
.0020  .0000' 
.0030.0000 
.0OSO.600O 


.0060 


.0027 


.6016 


S  s 

Ml     ■ 


6^ 

•4 
6^ 
0.6 

.36  '  6.6 
,U    6.5 


.0001 


.060o!i, 


M 


I 
6J 


.0000. It 


%A 


jii. 


*  July  to  Deeenber. 

Non  to  analyses  of  1807 :  Odor,  generally  faintly  Tegetable,  beeoming  distinctly 
heating.    In  June,  the  odor  became  distinctly  fishy  on  heating;  and  In  November  and 
ttnetly  grassy.— —The  samplea  were  collected  from  the  pond,  near  the  eurface. 
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SPRINGFIELD. 

Microscopical  Examination  of  Water  from  Chapin  Pond^  Lutilow, 

[Number  of  organism*  per  enblc  centimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


May. 


Jane. 


Jal7- 


Aog. 


Sept 


Oct. 


Nov. 


Dec. 


Day  of  examination,  .       .       .       . 

Komber  of  aample,     .       .       .       . 

» 

PLANTS. 

Diatomaoees 

Aeterionella,         .... 
Tabellaria, 

Oyanophycead 

Anabana, 

IferiemoiMBdIa,     .... 
Microcyaiis 

▲1080, 

Rapbldlam, 

ANIiCALS. 
RbSzopoda,  Dlfflugla,  . 

Infusoria 

Dtoobryon 

Mi$C4iianeau$,  ZoSglosa,  • 

TOTAI^ 


80 
183«9 


10 
18468 


18 
18745 


8 
10184 


8 
10401 


0 
10747 


11 
20031 


0 
20401 


8 
20788 


0 
21070 


0 

21486 


18 

0 
0 

0 

0 
0 
0 

0 
0 


0 
0 

0 

0 
0 
0 

0 
0 


te 

18 
0 

0 

0 
0 
0 

12 
12 


m 

0 
72 

0 

0 
0 
0 

0 
0 


276 

0 
260 


88 
0 
0 

6 
1 


45 

0 
26 

IS 

0 

0 

18 

0 
0 


27 

0 
26 

0 

0 
0 
0 

0 
0 


19 

10 
0 

0 

0 
0 
0 

0 
0 


29 

20 
8 

0 

0 
0 
0 

2 

0 


42 

14 
24 

226 

208 

16 

2 

76 
68 


76 

66 
14 

4 

2 
0 
2 

15 
15 


0 

0 

0 

0 

6 

10 

1 

1,462 

0 

8 

1 

1,460 

160 
160 


0 

0 

0 

0 

51 

0 

8 

870 

61 

0 

6 

860 

202 
200 


10 


20 


15 


10 


80 


8 


68 


125 


1,831 


283 


88 


21 


46 


721 


200 


Chemical  Examination  of  Water  from  Loon  Pond,  Springfield, 

[Parte  per  100,000.] 


Kksiduk  oh 

• 

^^T 

5 

AppsARAiroa. 

Etapoia- 

AmfOHiA. 

MmooBH 

1 

1 

m 

TIOK. 

6 
1 

6 

AS 

1 

o 

• 

a 

«3 

s 

a 

1 

1 

• 

i 

Loss  on 
Ignition. 

1 

Albuminoid. 

• 

1 

8 

1 

•a 

i 
I 

Sus- 
pended. 

e 

1S07. 

18370 

Jan.   26 

V.  Slight. 

V.  slight. 

.02 

2.76 

1.10 

.0006 

.0108 

.0102 

.0006 

.23 

.0030 

.0000 

.10 

0.6 

18464 

Feb.     8 

V. slight.,  Slight. 

.03 

2.86 

0.76 

.0006.0168 

.0168 

.0000 

.22 

.0080 

.0000 

.16 

0.6 

10009 

Apr.  12 

V. slight.,  Slight. 

.06 

2.05 

0.70 

.00181.0202 

.0188 

.0014 

.22 

.0000 

.0000 

.22 

0.8 

10186 

Uay     6 

V. slight..  Slight. 

.00 

2.06 

0.46 

.0018  .0168 

.0142 

.0016 

.21 

.OOOO'.OOOO 

.14 

0.6 

10403 

Jane    7 

V.  slight. 

V.  slight. 

.05 

2.86 

1.10 

.0004  .0188 

.0174 

.0014 

.20 

.00301.0000 

.14 

0.6 

10762 

July    8 

Slight. 

V.  slight. 

.08 

2.65 

1.00 

.0004'. 0204 

.0166 

.0048 

.16 

.0000 

.0000 

.20 

0.6 

20082 

Anff.  0 

Distinct. 

Cons. 

.06 

2.60 

1.06 

.0006.0250 

.0166 

.0004 

.20 

.0000 

.0000 

.18 

0.6 

20408 

Sept.    8 

V.  slight. 

V.  slight. 

.06 

2.66 

1.06 

.0010 

.0210 

.0174 

.0086 

.22 

.0020 

.0000 

.18 

1.0 

207S9 

Oct.      6 

V.  slight.  V.  slight. 

.08 

2.60 

1.16 

.0008 

.0282 

.0216 

.0016 

.20 

.0020 

.0000 

.17 

1.1 

210T1 

Kov.    8 

V.  slight. 

Slight. 

.08 
.04 
.04 

2.76 

1.40 

.0008 
.0000 
.0007 

.0104 
.0200 
.0202 

.0186 
.0176 

.0008 
.0026 

.28 
.21 
.28 

.0020 
.0016 
.0017 

.0000 

.22 
.18 
.10 

1.0 

At... 

1807 

2.47 

0.07 

.0000 
.0000 

0.7 

.......... 

At..- 

18e«* 

2.65 

1.15 

.0172 

.0060 

1 

0.8 



*  Jaly  to  December. 


IfOTS  to  analyses  of  1807-:  Odor,  generally  faintly  vegetable. The  samples  wert  oolleeted  from 

Um  poody  near  the  snrfaoe.    This  pond  ia  not  need  aa  a  tonroe  of  public  water  supply. 


STATE  BOARD   OF  HEALTH. 


SPRINGFIELD. 

Mieroaeopioai 


[Pub.  ] 
ExamituUiim  of  Water  from  Loon  Pond,  Springfield. 


[TSuuA« 

of  on^DUm. 

1»W. 

Ju. 

r*. 

Ajr. 

Hit. 

jou.  jmj. 

Am. 

8*pt     OO.     t«. 

I>.]rof«.d>iD.(k»> 

M 
lUTO 

10 
11464 

14 

8 

S        10 

11 

jJ.Ji'lL 

PLANTS. 

Dlatomaoan, 

Cy^nophycBB 

Ale» 

■ 

0 
0 

' 

( 

a 

s 

t 

0 

0 
0 

I 

! 

M 

IH 

0 

HI 

2M 

n 

30 

'    i     * 

0  j     0 

1  11 

1 

1 

AHI1IAL8. 
CruBtftcea,  Cyelopa,        .       .       . 

t 

0 
0 

0 

pr. 

0 
9 

• 

pr. 

11 
» 

g 

0 

1 

0 

1 
1 

( 
1 

1 

t 
1 

1* 

t 

a 

1 

1,     It 

»   ' 

TOIiL, 

J^ 

J^ 

_j_ 

_l» 

■"1  •"  -  !  "  i  » 

Chemical  Examination  of  Water  from  Five  Mite  Pond,  Springfitid. 

[Puts  par  lOO.OOD.] 


1 

AP..^e. 

HOB. 

A„.„. 

l-"^"|!i^ 

1 

1 

g 

1 
i 

1 

1 

.1 
J' 

i 

ill 

1 

1 

i 

it 

1 

1 

1 

\W7. 

'       1 

V     ,11.  .10 

i^'rS 

.oa» 

•""""J'"  \  '^^ 

ooor .»   1.0 

A*      1      1S»T 

Log 

a. 06 

i.og 

OOOD'  .n      B.4 

1          UH 

1. 

3.13 

'■"i 

~ 

!i        . 

^ 



1 

_ 





pobUc  vuer  lupplr. 


I  ■»]]»«•  of  imr :  Odor,  TfaMibl*. 


[a  Oeiobar  tba  odor  brunie  dlntlDotlr  flahr  « 
Hir  tbt  (ortaM,    Tbti  poud  )•  not  »td  u  a 
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SPRINGFIELD. 

Table  showing  Heights  of  Water  in  Ludlow  Reservoir  on  the  First  of  Each  Month 

in  1897. 

KoTB.  —  Height  of  roUwmy,  28.1  feet  above  bottom  of  reiervoir. 


dUi.     1, 


Feb.  1, 
March  1, 
AprU   1, 

yuj   1, 

Jane    1, 


Date. 


1897. 


Height  of 
Water  above 

Bottom 
of  Reservoir. 


Feet 

12.94 

13.83 

15.05 

18.10 

18.00 

18.25 


Datb. 


July  1, . 
Aqk.  ], . 
Bept.  1, . 
Got.  1, . 
Nov.  1,  . 
Dec.  1, . 


18»7. 


Height  of 
Water  above 

Bottom 
of  Reservoir. 


Feet 

17.26 

17.60 

16.00 

15.24 

13.00 

14.40 


Water  Supply  of  Stockbridge. — Stookbridge  Water 

Company. 

Chemical  Examination  of  Water  from  Lake  Averic^  Stockbridge, 

[ParU  per  100,000.] 


DaU  of  Collection. 

Appbakakcb. 

Kksidub  oh 

£VAPOBA- 
TIOB. 

Ammovia. 

S         Chlorine. 

NiTBOOBN 
A8 

a 

a 
• 

i 

1 

i 

a 

a 

1 
1 

• 

1 

1 

• 

1 

1 

Albamlnold. 

• 

• 

e 

3 

5 

2 

1 

s 

a 
S5 

• 

> 
1 

Sus- 
pended. 

\ 
I 

i 

18364 

1097. 

Jan.  26 

V.  alight 

V.  alight. 

.20 

6.6U 

1.45 

.0014 

.0172 

.0152 

.0020 

.0050 

.0000 

.25 

4.2 

1S620 

Feb.  23* 

Slight. 

Slight 

.82 

6.50 

2.80 

.0012 

.0476 

.0306 

.0170 

.10 

.0030.0000 

.40 

8.9 

1S071 

Apr.    6 

V.  alight. 

V.  alight 

.06 

4.10 

0.90 

.0000 

.0178 

.0122 

.0056 

.05 

1 

.0050 

.0000 

.05 

2.9 

19202 

May    10 ' 

1 

V.  alight. 

Slight. 

.15 

5.66 

1.20 

.0002 

.0124 

.0112 

.0012 

.09  . 

1 

.0130 

.0000 

.21 

4.0 

19651     Jane  22  | 

None. 

V.  alight. 

.11 

6.00 

1.55 

.0000 

.0106 

.0094 

.0012 

.05 

.0080 

.0000 

.27 

4.2 

19083 

Jaly  27 

V.  alight. 

V.  alight. 

.17 

6.75 

1.25 

.0000 

.0194 

.0166 

.0028 

.06 

.0000 

.0000 

.38 

8.0 

20086 

Aug.   0 

V.  alight. 

V.  alight. 

.18 

6.60 

1.20 

.0014 

.0158 

.0134 

.0024 

.04 

.0000 

.0000 

.35 

4.4 

20664 

Sept.  28 

V.aUght. 

V.aUght. 

.18 

6.40 

- 

.0020 

.0184 

.0130 

.0054 

.10 

.0000 

.0000 

.34 

5.0 

20988 

Oct.   27  1 

None. 

V.aUght. 

.13 

6.85 

1.26 

.0022 

.0190 

.0182 

.0008 

.06 

.0000 

.0000 

.29 

6.6 

nsm  , 

Not.  24 

None. 

Slight 

.20 

6.70 

1.70 

.0020 

.0200 

.0176 

.0024 

.11 

1 

.0030 

.0000 

.31 

4.9 

21081 

Dm.    28 

Slight. 

V.aUght. 

.13 

6.25 

1.60 

.0034 

.0188 

.0122 

.0016 

.09  1 

.0060 

.0000 

.26 

4.8 

Averag 

es  by  Years. 

. 

1803 

- 

- 

.06 

6.15 

1.45 

.0002 

.0105 

.0137 

.0028 

.07 

.0067 

.0020 

.26 

4.1 

- 

180e 

- 

- 

.14 

6.46 

1.48 

.0006 

.0196 

.0160 

.0086 

.09 

.0036 

.0001 

.29 

4.8 

- 

IB07 

- 

.17 

6.10* 

1.48 

.0013 

.0193 

.0154 

.0039 

.08 

.0039 

.0000 

.28 

4.8 

*  Bzolnaive  of  No.  20664. 

NoTX  to  aoalyaea  of  1897 :   Odor  of  the  aecond  aample,  decidedly  fishy  and  oily ;   of  the  othera, 
itaUj  Teiretable.  becoming  aometimea  atronger  on  heating.- 
le  Tlllag*!  *n^  ^®  other  earn  plea  from  the  lake. 


■No.  19551  was  coUccted  from  a  faucet  In 
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STOCKBBIDOE. 

Microscopical  Examination  of  Water  from  Lake  Averic,  Stoekbridge. 

[Number  of  orgaoUm*  per  eable  otBtlmeter.] 


1897. 


Jui. 


Feb. 


Apr. 


iUj 


Jane. 


Jnlj. 


Auf. 


Oct  I  Oct.   Hot  Dk. 

t         I 


Dmte  of  exmmlnatloo, 

Komber  of  Minple, 

PLANTS. 
Dlatomaoead, 

Fragllarla, 

Syoedra, 

Cyanophycees,  Anabsna, . 

Algm 

ANIMALS. 
Bbizopoda,  AoUnophrye,     . 

InftLBoxiai 

Dinobrvoo 

Perldinlam, 

TraohelomooM, 

Uroglenm, 

Vermesi 

Crustaoea, 

MUcetlaneoui,  ZodgkM,    .... 
Total, 


80 
18364 


35 

18820 


8 

18971 


11 
10302 


24 
lOUl 


29 

19988 


11 


3008620084 


I  1 


38 
30068 


I 


219682Iflll 


0 

0 

3 

SB 

5 

84 

6 

848 

30 

18 

0 

0 

0 

0 

0 

0 

0 

212 

0 

0 

0 

0 

1 

17 

1 

64 

6 

7 

0 

2 

0 

0 

0 

0 

0 

14 

3 

0 

0 

t 

0 

5 

0 

t 

t 

4 

14 

0 

0 

t 

I 
I 


0 

0 

0 

f 

17 

38 

573 

1 

0 

0 

16 

1 

1 

0 

80 

576 
8 
0 
0 

0 

0 

0 

0 

0 

0 

4 

2 
1 
0 


0 
0 


0 
0 
0 
0 


1 

0 


0 
86 
10 

0 


3 

0 


0 
6 
8 
0 


0 
0 
6 
0 


310 
0 
8 
0 


pr.     pr. 


I     I 


8    314     SI     t1 


17 
8 
1 
0 


n 


1     t 


8      I 


0 

0   0 

17 

88 

682 

100 


30 


pr.       8      I 


68 


8 


384 


88 


391 


384      a     « 
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STOCKBRIBOE* 

Chemical  Examination  of  Water  from  Beservoir  of  the  Stockbridge  Water  Company, 

[P«rto  per  100,000.] 


1 

B 

a 
as 


I 

St 

I 


188S5 
18072 
19S08 


18»7. 

Mar.  22 

Apr.    0 
May   10 


IdSM   Jane  22 


19985 

Jaly 

27 

20087 

Aug. 

0 

2(M66 

Sept. 

28 

20067 

Oct. 

27 

21370 

Nov. 

24 

216» 

Dee. 

28 

Appbabakos. 


V.  slight. 

V.eHgbt. 

Nooe. 

None. 

None. 

V.ellght. 

None. 

None. 

None. 

V.  slight. 


Af. 


i 


I 


BHght. 
Slight. 
Slight. 
Blight. 
V.  slight. 
V.  slight. 
V.  slight. 
None.    * 
V.sUght. 
Slight. 


.02 
.08 
.02 
.00 
.02 
.02 
.02 
.07 
.05 
.11 


.04 


I  Kbsidqb  oh 

EVAPOBA- 
TIOM. 


8.65 

7.55 

0.20 

0.60 

0.70 

0.00 

ill. 05 

11.00 

11.05 

8.10 


•0.61 


is 


0.86 
1.10 
1.40 
1.80 
1.20 

0.65 
1.45 
1.15 


1.20 


AmioyiA. 


Albdmlnold. 

t 

-i 

1 

1 

si 

£ 

H 

Q 

00 

.0006 

.0006* 

I 

.0000 
.0008 
.0000 
.0002 
.0002 
.0008 
.0006 
.0022 


.0068 
.0062 
.0022 


.0046 
.0056 
.0018 


.0084.0030 
.0080.0018 
.0028.0020 
.0020'. 0014 


.0006 


.0072 
.0028 
.0080 


.0080 


.0072 
.0028 
.0030 


.0088 


.0022 
.0006 
.0004 
.0004 
.0012 
.0008 
.0006 
.0000 
.0000 
.0000 


.0008 


4 

a 

■c 


.11 
.11 
.10 
.06 
.U 
.00 
.10 
.18 
.12 
.14 


.11 


NmOGBK 
AS 


4 

«> 

I 


«> 

S 

s 


as    ^  o 


• 


.0020 
.0020 
.0180 
.0020 
.0000 
.0020 
.0000 
.0080 
.0000 
.0010 


.0000 

F 

.oooo' 


.08 
.00 


.0002  .03 

I 

.0000  .04 


.0080 


.0000 
.0000 
.0000 
.0000 
.0000 


.08 
.08 
.05 
.08 
.06 


.0000  .04 


7.4 
6.7 
7.3 
7.4 
7.6 
8.0 

10.1 
8.0 

10.8 
6.6 


.0000,  .06     7.8 


•  SxelnsWe  of  Noe.  18825  and  20665. 

—  The  samplee  were  eolleoted  from  the 


Odor,  generally  none,  oceaslonally  faintly  vegetable, 
reservoir  on  Bear  Mountain. 


SWAMPSCOTT. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Swamp- 
scott,  relative  to  certain  plans  for  supplying  the  town  with  water, 
may  be  found  on  pages  42  to  45  of  this  volume.  The  sources  of 
supply  under  consideration  were  those  controlled  and  operated  by 
the  Marblehead  Water  Company  in  Swampscott,  the  town  of  Marble- 
head,  the  city  of  Lynn  and  the  Metropolitan  Water  Board.  The 
results  of  the  analyses  of  samples  of  water  from  the  first  three 
sources  may  be  found  under  Swampscott,  Marblehead  and  Lynn, 
respectively. 
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swampscott. 
Water  Supply  of  Swampscott  and  Nahant.  —  Marblehead 

Water  Company. 

Chemical  Examination  of  Water  from  the  Wells  of  the  Marblehead  Water  Company^ 

Swampscott. 

[ParU  per  100,000.] 


Date  of 

Collection. 

1 

Appbabaxcb. 

Kcsldoe  on 

Evaporation. 

Ammovia. 

4 

6 

UlTBOOKH 
AS 

i 

B 

B 

8 

1 

1      . 

X 

e 

m 

1 

a 

s 
as 

Turbidity. 

1 
1 

1 

1 

• 

• 

1 

• 

• 

• 

18266 

18»7 

Jan. 

131 

Slight. 

V.  slight. 

.06 

62.00 

.0002 

.0026 

14.40 

.2600 

.0001 

.01 

ll.S 

.M» 

18686    Mar. 

2    None. 

1 

None. 

.02 

19.20 

1 

.0006 

.0086 

3.90 

.1060 

.0000 

.06 

6.7   .WM 

18083    Apr. 

8 

,  None. 

None. 

.08 

12.30 

.0004 

.0016 

1.67 

.0800 

.0000 

.02 

7.3  .OOW 

10170    May 

6| 

None. 

None. 

.00 

12.20 

.0000 

.0018 

1.26 

.0280 

.0000 

.08 

7.4 

.O0M 

19368 

Jane 

l' 

- 

- 

- 

- 

.0004 

.0010 

.. 

- 

- 

- 

7.9 

- 

10382  ■  JoDO 

1 

2 

V.  Blight. 

Cons. 

.00 

14.60 

.0006 

.0008 

1.84 

.0700 

.0000 

.08 

1 

7.8 

.0089 

19738    July 

7 

1  None. 

None. 

.00 

66.60 

.0000 

.0026 

20.00 

.2100 

.0002 

.01 

13.6   .OM 

19824  .  Jaly 

19 

None. 

None. 

.00 

82.60 

.0004 

.0014 

27.66 

.1900 

.0002 

.06 

82.0  !.QM 

19986  ;  Aug. 

3 

\  None. 

None. 

.00 

66.10 

.0012 

.0016 

20.90 

.2100 

.0000 

.06 

28.6 

.mm 

20371    Sept. 

6 

None. 

1 

None. 

.00 

20.90 

.0000 

.0010 

3.64 

.1200 

.0001 

.08 

9.4  .on 

20720    Oct. 

5    None. 
8    V.  alight. 

None. 

.00  ' 

17.60 

.0002 

.0010 

2.66 

.1100 

.0001 

.00 

8.8   .0181 

21049  1  Not. 

1 

None. 

.04 

1 

16.90 

.0006 

.0024 

2.86 

.1060 

.0000 

.02 

0.0  ..om 

21464  .  Dee. 

0|  None. 

1 

V.  slight. 

.06 

16.70 

.0006 

.0084 

2.20 

.0600 

.0000 

.02 

8.0   .QOM 

1 

Averages  by  Years, 


1888 

1 

• 

1891 

- 

- 

1892 

- 

- 

1808 

- 

- 

1894 

- 

- 

1896 

1 

- 

1896 

' 

- 

1897* 

I 

- 

.00 

I 

.00  I 

I 
.00 

I 

.01  I 

•"I 

.08  I 

.02 

.02 


26.16 

.0007 

.0036 

8.26 

.44n 

.0008 

- 

38.64 

.0018 

.0010 

7.78 

.9909 

.0002 

- 

64.94 

.0000 

.0010 

14.63 

.7437 

.0000 

- 

46.42 

.0000 

1 

.0022 

12.12 

.4268 

.0000 

.07 

37.84 

|.0002 

.0018 

10.62 

.2068 

.0000 

.06 

29.61 

.0002 

.0088 

6.91 

.1148 

.0000 

.10 

68.86 

.0006 

.0028 
.0020 

18.63 

.1276 

.0001  I 

.07 

29.12 

.0004 

1 

8.64 

.1188 

.0000  , 

1 

.08 

I 

I 


18.0 
2S.0 
14.7 
16.8 
9.4 
26.2 
11.1 


.1074 


>0071 

.mc 


*  Where  more  than  one  aample  was  collected  in  a  month,  the  mean  analyala  for  that  month 
need  In  making  the  average. 

NoTB  to  analyses  of  1897 :  Odor,  none Nob.  18686,  19170,  19824.  19986  and  214M  were 

from  a  fancet  in  the  town;  the  others  from  a  faucet  at  the  pumping  station. 
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SWAMPSCOTT. 

Chemical  Examination  of  Water  from  the  Main  Brook  floiving  through  Thompson 

Meadow^  Swampscolt. 

[Part*  par  100,000.] 


J 


a 

a 


1S97. 

18802' Mar.  16 


29361 

197861 

19825 

10982 

20369 

20718 

21047 

21468 

At.* 


June  1 

July  7 
Jaly  19 

Aag.  3 

Sept.  6 

Oct.  6 

Nov.  4 

Dee.  6 


Afpbabakcx. 


1 

a 


a 

I 


o 

5 


V.  slight 


V.sUght. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 
Slight. 
V.  alight. 


Oona. 


Blight. 

V.  alight. 

Slight. 

Oona. 

Oona. 

Oona. 

Cona. 


0.60' 


1.25 
1.05 
1.12 
0.68 
0.42 
1.90 
0.91 

0.971 


Rksidcb  on 

EVAPOKA- 
TIOH. 


g 


c 
o 


Ammonia. 


Be 

?6> 


3 


6.10 


8.30 

9.36 

11.16 

9.86 

8.80 

16.25 

10.50 


10.21 


Albamlnoid. 

1 

• 

1 

• 

•D 

• 

3 

s 

sl 

u, 

H 

fi 

n 

2.25 


3.20 
3.25 
4.15 
8.20 
2.55 
6.15 
2.90 


.0338 


.0226 


.0606.0392 


3.49 


.0040 
.0018 
.1320 
.0008 
.0018 
.3920 
.1210 


.0931 


.0346 
.0352 
.0600 
.0304 
.0192 
.0980 
.0376 


.04181 


.0214  .0012  0.81 


G 

o 


.0322 


.0024 


.0812  .0040 


.0480 
.0286 
.0160 
.0790 
.0860 


.0372 


.0020 
.0018 
.0032 
.0190 
.0016 


NlTRO«BM 
A8 


9 

s 
s 


i 

■c 


.0280 


0) 

S 

s 

w 

C 

o 
O 
c 
u 

M 

O 


i 

e 


.0046 


0.89 
1.22 

i.oo' 

0.97| 
0.96 
1.56 

0.98 

t 

I  — 


1.05 


.0250 
.0060 
.0280 
.0350 
.0120 
.0390 
.0880 


.0004  0.51 


.0001 


1.11 


.0001  0.91 


2.1 
3.0 


.0848 


.0115 
.0008 
.0003 
.0025 


1.83 


3.4 
8.5 
8.8 


10.92;  8.6 

I 

0.30  8.6 


1.75 


.0019  0.82 


,0024 


0.96 


6.9 
3.9 

8.7 


*  Where  more  than  one  aample  waa  collected  in  a  month,  the  mean  analyaia  for  that  month  has  been 
used  Id  making  the  average, 
t  EzoloalTe  of  No.  19361. 

Odor,  generally  faintly  vegetable,  becoming  atronger  on  heating. The  aamplea  were  collected 

from  (h«  brook,  at  head  of  Thompaon  Meadow. 


(^emical  Examination  of  Water  from  a  Brook  which  flows  near  (he  Tubular  Wells 

in  Thompson  Meadow,  SwampscoU, 

[Parte  per  100,000.] 


Kesidub  on  , 

1 

, 

g 

AFPBAmANCB. 

CVAPORA- 

Ammonia. 

NiTBOOBM 

Z 

^ 

TION. 

1 

A8 

s 

a 

s 

c 

S  1 

Albuminoid. 

1 

S 

s 

<5 

o 

2 

• 

1 

1 

1 

i 

• 

1 

S  1 

J 

• 

i 

1 

1 

1 

•3 

i 

1 

2 

1 

S 

•• 

5 

as 
« 

a 

^ 

H 

aa 

y 

H 

fib 

H         Q 

QO 

2 

K 

o 

2 

1S97. 

1 

1 

j 

U801 

Mar.  16 

V.  alight. 

Oona. 

0.85 

6.10 

2.10 

.0018.0088 

1 

.0078 

.0010 

1.02 

1 

.0280 

.0000 

1.84 

2.8 

10860 

Jnne  1 

- 

- 

- 

- 

- 

.0082.0132 

1          1 

- 

- 

- 

- 

- 

2.7 

Odor  of  the  firat  aample,  dlatlnctly  vegetable;  the  odor  waa  not  determined  in  the  other  aample. 
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SWAMP8COTT. 
Chemical  Examination  of  Water  from  Tkilntlar  WeUt  at  the  Boutherly  End 

Thompson  Meadow  in  SwampieoU  and  Salem. 

[ParU  par  100,000.] 


of 


I 

9 
?5 


18425 
18084 
10169 
19381 
19787 
19822 
19988 
20870 
20721 
21048 
21458 


Av.*. 


e 
o 
3 

I 


APPSABAMOB. 


1S97. 

Feb.     2 

Apr.  8 
May  4 
Jane  2 
July  7 
July  10 
Aug.    8 

Sept.    6 

i 
Oct.      5  • 

Nov.    4 

Dee.    6 


None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

V.ellgbt, 
milky. 
None. 

None. 


None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 


8 


.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.06 
.06 
.05 


9 


I 


9.70 
11.40 
12.80 
12.70 
18.60 
18.50 
18.70 
14.70 
18.40 
10.90 
11.70 


.01      18.80 


AMMOiru. 


.0000 
.0002 

.0000 
.0000 
.0000 
.0004 
.0002 
.0000 
.0018 
.0008 
.0008 


.0004 


si 


.0010 
.0018 
.0008 
.0010 
.0010 
.0024 
.0030 
.0010 
.0088 
.0042 
.0048 


.0024 


i 

g 


1.05 
1.17 
1.56 
1.00 
1.20 
1.40 
1.40 
1.81 
1.80 
1.46 
1.81 


1.29 


NlTBOOKir 

A8 


S 
I 


i 


.0250 
.0250 
.0270 
.0860 
.0800 
.0300 
.0820 
.0800 
.0460 
.0800 
.0820 


.0000 
.0004 
.0008 

.0001 
.0006 
.0001 
.0008 

.0002 
.0007 
.0010 
.0001 


s 

s 


I 


.02 
.02 
.04 
.02 
.01 
.01 
.08 
.U 
.06 
.06 
.02 


s 
i 


4.7 
7.1 
7.4 
7.1 
7.4 
8.0 
8.5 
8.4 
9.4 
9.7 
7.1 


.0000 


r 


.OIM 


.0317    .0008  r     •04      7.7   .Otti 


*  Where  more  than  one  sample  waa  ooUected  in  a  month,  the  mean  analyala  for  that  month  ha*  I 
need  in  making  the  average. 

Odor,  none. The  aamplea  were  collected  from  a  faucet  at  the  pumping  atatlon  In  TbonpiM 

Meadow. 


Chemical  Examination  of  Water  from  a  System  of  Tubular  Well*  a  Short  IHaiQsm 
East  of  the  SwampscoU  Station  on  the  Boston  A  Maine  Railroad, 

.     rP«rU  per  100.000.1 


a 
>5 


O 

•a 
I 

5 
& 


I   1897. 
19359    June    1 


19780 


July    7 


19823  I  July  19 

I 

19984    Aug.  3 

20872    Sept.  6 

20719    Oct.  5 

21050  I  Nov.  4     Nono. 

21455  I  Dm.  6  I  None. 


APPKAXAHCa. 


^ 


None. 
None. 
None. 
None. 
Nono. 


Av, 


B 


V.sUght. 

None. 

None. 

None. 

None. 

None. 

V.  slight. 


.3 


I 


▲mmovxa. 


i 


o 

^1 


i 

I 


Kmooay 

At 


i 

5 


§ 


e 

£5 


. 

. 

I 
.0002 

.0004 

. 

. 

.00 

14.80 

.0000 

.0018 

1.08 

.0660 

.00 

14.70 

.0004 

.0020 

1.90 

.0480 

1 
.00 

14.40 

.0006 

.0018 

2.00 

.0680 

1 

.00 

14.90 

.0000 

.0024 

1.86 

|.0580 

.00 

14.10 

.0000 

.0006 

1.80 

.0600 

.01 

14.40 

.0008 

.0022 

2.02 

.0440 

.05 

1 

.01  1 

14.60 

;.ooo6 

.0026 

1.94 

.0480 

14.47 

,.0003 

.0017 

1.92 

.0641 

.0000      .01 

.0002    I  .00 

.0004  h  .02 

h 
.0007  jl      - 

.0006      .68 


.0090 
.0006 


(I  .02 

;  .01 


.0007 


.01 


e 


9.0 
T.7 
8.0 
8.0 
T3 
7.0 
9.1 
8^ 


8.1 


.er.« 


*  Where  more  than  one  eample  waa  collected  In  a  month,  the  mean  analyata  for  that  DMMith  hae  1 
need  in  making  the  average. 

Odor,  none.  ^—  The  aampiee  were  collected  from  a  faneet  at  the  pumping  ttatloB. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES.  3H 

TADSTON. 

Wateb  Supplt  or  Taunton. 

Chemieai  Examination  of  Water  from  Atsawompsell  Pond,  LakeoiUe. 


I 

A,,.*.^ 

"™F 

.„..„. 

„^.. 

1 

ii 

1 

1 
i 

1 

i 
a 

i 

1 

1 

4 

i 

Ill 

1 

1 

1 

1 

"■ 

.» 

l.*4 

. 0010^. OlM  .0170 

.ooi* 

.w 

.00W.9W0 

1.1 

Awragtt  by  Ttan. 


-DIM  .DISS 
.OlBi.OlST 


Microscopical  Examination  of  Water  from  Assawompaett  Pond,  Lakevitle, 

[Nnmbti  of  or^DliDM  par  subls  M 


1S»T. 

ISM. 

J«. 

F<k. 

Uw. 

Apr. 

lUB. 

Ju». 

J1U7. 

'- 

Oct. 

Ocu 

Not. 

Ju. 

HnmbarotMmple.         .       .       . 

lUM 

isua 

IKW 

1»I41 

]93Sa 

3S 

lOMB 

31 

iNia 

- 

4 
200M 

SI 

IS 

t 

PLAKTS. 

Dlatom&can 

sxsr.  ■.■.:■. 

Al«Be,  Protococcn 

4t 

a 

tl 

0 
0 

111 

s 

a 
a 

to 

1« 
S 

tTI 

IH 

na 

t 

4 
■ 

ni 

M 

t 

t 

u 

8 
0 

Bf 

M 

1 

It 
a 

» 

0 
0 

It 

0 
0 
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TAUNTON. 

Microscopical  Examination  of  Water  from  Assawompsett  Pond,  LakcvilU— 

Concluded. 

[NamlMr  of  organisms  per  cable  centimeter.] 


18»7. 


Jan. 


Feb. 


Mar. 


Apr.  Ill 


one  Jane. 


Joljr. 


Aof. 


Oct. 


Oct 


UM. 


KoT.     Jas. 


ANIMALS. 

Bhizopoda, 


Infusoria, 


DInobryon, 
Uroglena,  . 


•  e 


Vermes,  Annrea, 


•       •       • 


Crustacea,  Cyclops, . 


•  • 


0 

0 

4 

0 

0 

0 

0 

0 

0 

7 

108 

510 

84 

t 

0 

8 

U 

0 

5 

07 

498 

72 

0 

0 

0 

16 

0 

0 

8 

12 

13 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

pr. 

0 

0 

0 
0 


0 
0 


IS 

15 

0 


?r. 


r 


I 

e 


MUceUans0U9,  ZoOgloM, 


40 


80 


40 


50 


ItO      10 


10 


s :    5       8 


Total, 


47 


182 


668 


180 


488 


204     370 


01 


00 


10 


M        71 


Chemical  Examination  of  Water  from  Elder^s  Pond^  Lakeville, 

[Parts  per  100.000.] 


I 


a 
o 

o 


18857 

18588 
18870 
19140 
10330 
10640 
10910 
20254 
S0655 
20964 
21322 
21722 


22' 
24 

28 

271 


1897. 

Jan.  25 
Feb. 
Mar. 
Apr. 
May 
June  21 
Jaly  26 
Aag.  23 
Sept.  27 
Oct.  26 
Nov.  22 
Dec.   30 


APPaABAVOB. 


B 
i 


V.  slight. 
V.  slight. 
V.  alight. 
V.silghl. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 
V.  slight. 
None. 
V.  slight. 


V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slitfht. 
V.  slight. 
SUght. 


6 


.02 
.03 
.10 
.06 
.10 
.04 
.07 
.04 
.10 
.07 
.10 
.06 


ttSSIDUB  OH 

Btapoba- 

TION. 


a 


1.05 
2.36 
2.70 
2.36 
2.66 
2.60 
2.66 
2.00 
2.80 
3.20 
2.80 
2.40 


e 
o 


n 


i 


1.05 
1.36 
1.36 
0.80 
0.76 
1.86 
0.80 
1.10 

i.ao 

1.10 
U06 
1.06 


Ajocovia. 


Albuminoid. 

« 

1 

i 

! 

1 

1 

si 

h 

H 

o 

CO 

.0012 

.0008 

.0008. 

.0012. 

.0010. 

.0004|. 

.0018 

.0006 

.0008 

.0012 

.0046 

.0012 


)86!.( 


.00861.0076 
.0166;  .0160 
.01481.0142 
0148,.  0122 
01941.0178 


.0148 
.0144 
.0160 
.0160 
.0160 
.0198 
.0162 


.0134 
.0134 
.0126 
.0142 
.0166 
.0108 
.0160 


.00101  .36 
.00161  .68 
.0006  .61 
.00261  .61 
.00161, .60 
.00141  .61 
.0010  .60 
.0024  .63 
.0018  .66 
.0004  .67 
.OOOO!  .67 
.0002.  .61 


1 


0 


I  I 


M 

o 


.0000.00001 

.ooooi.oooo 

.0000.00001 
.0000.0060) 
.0030.00001 
.0020.0000 
.0100  .0000 
.0020.0000 
.0000  .0000 
.0160  .0000 
.0080,. 0000 
.004O|.000O 


.11 
.n 

.18 

.» 
.» 
.w 

.16 

.19 

.a 

.18 


0.9 

•.s 

••« 

«.4 
1.9 
•.» 

«.s 


Averages  by  Tears. 


1894 

.04 

1 

'  2.82 

1 

0.04  ' 

.0004 

1896 

. 

• 

.06 

2.67 

0.08 

.0001 

1896 

• 

. 

.05 

2.70 

0.96 

.0006 

1897 

- 

• 

.06 

1  2.61 

1.00 

1 

.0013 

.0186.0120.0016 
.01611. 01431.0018 
.0160  .01391 .0030 


.42 
.48 
.50 


.01641 .0142,  .0012  1.68 


2|. 00121. 


|J.( 


.00161.0000  .1?  0.4 

.0018 .0000  .23  O.i 

.0017  .0000  .S  0.^ 

.0082|.00e0  .S  03 


NoTS  to  analyses  of  1807 :  Odor,  vegetable, 
gate-boose  of  the  Taonton  Water  Works. 


The  samples  were  ooUeeted  from  the  pood. 


J 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


313 


TISBUBY. 

Water  Supply  op  Tisbury.  —  Vineyard  Haven  Water 

Company. 

Chemieal  Examination  of  Water  from  the  Filter-gallery  at  Tashmoo  Spring, 

[Parts  por  100,000.] 


§ 

1 

s 

*: 
2 

%5 

S 

s 

o 

« 

Z 

Q 

1807. 

IWIO 

Joiy  20 

APPBAIAirOB. 


2 


None. 


S 


None. 


I 


.00 


a 
o 


a 
o 


4.50 


Ammoitll. 


.0004 


.0008 


.00 


NlTBOOIUI 
AS 


.0100 


.0000 


•2 

a 

a 
m 

I 

O 


i 


I 


.00 


0.6 


.0000 


Odor,  none. The  sample  was  ooUected  from  a  faucet  at  the  pomplng  station,  while  pomplng. 

Water  Supply  of  Uxbridge. 

Chemical  Examination  of  Water  from  a  Faucet  in  Uxbridge  supplied  from  the 

Uxbridge  Water  Works. 

[ParU  per  100,000.] 


i 

B 

B 


§ 


o 


a)26i 


1S*7. 

Aug.  23 


Afpbakajios. 


a 


None. 


None. 


i 

8 


.00 


J 

u 


2.70 


Ammonia. 


I 


■6 

S 

a 

^1 


.0016 


.0010 


I 
g 


.IT 


MinooKif 

AS 


• 

1 

• 

s 

s 

s 

X 

SQ 

.0020 


.0000 


a 

a 
« 
a 

O 


.00 


i 


0.6 


.0000 


Odor,  none. The  sample  was  eoUeoted  from  a  fancet  In  the  town. 

Water  Supply  of  Wakefield  and  Stonehah.  —  Wakefield 

Water  Company. 

Chemical  Examination  of  Water  from  Crystal  Lake,  Wakefield, 

[Parts  per  100,000.] 


I 


I 


5 


U702 
19378 
30395 
21492 


18»T. 

Mar.     3 

Jane  2 
SepC  8 
Dee.    8 


Appsabanob. 


K 

•3 


«2 

a 


V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 


a 


Slight. 
V.  slight. 
Slight. 
V.  slight. 


.08 
.28 
.16 
.20 


ItBSID 

UB  ON  II 

Etapoba- 

TIOH. 

• 

C 

s 

, 

n 

H 

r 

4.06 

1.40 

4.46 

1.40 

6.26 

1.15 

4.56 

1.40 

Ammonia. 


Albaminoid. 

• 

• 

> 

• 

• 

« 

a 

1 

42 

u* 

H 

Q 

oo 

.0020 
.0014 
.0000 
.0028 


.0118 
.0160 
.0126 
.0202 


.0108 
.0148 
.0126 
.0180 


.0010 
.0012 
.0000 
.0022 


NrrBOOBN 

AS 

• 

a 
1 

1 

5 

1 

e 

s 

ua 

.72 

.0280 

.0005 

.68 

.0080 

.0001 

.67 

.0060 

.0000 

.72 

.0080 

.0002 

"2 

a 


e 
o 


ia 
M 

o 


.82 
.27 
.28 
.29 


0.8 
2.1 
2.2 
2.1 
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WAKEBTBIiD, 

Chemical  Examination  of  Water  Jrom  Crystal  Lake,  Wakefield — Concluded. 

Averages  by  Years. 
[Parte  par  100.000.] 


6 


1808 
1804 
1806 
1806 
1807 


AmiABAVOB. 


.14 
.10 
.18 
.10 
.10 


Rbsidub  oh 

Etapoba- 

Tioir. 


g| 


3.81 
4.30 
4.40 
4.00 
4.72 


1.27 
1.16 
l.M 
1.34 
1.84 


Ammovia. 


I 


Albomlnold. 


I 


I 
1 


5^ 


.0028 
.0011 
.00331 
.0021 


.0164 
.0166 
.0166 
.0lt6 


0016  .0161 


.0028 


s 


.67 


.0141 
.0186 
.0140 
.0148 
.0140.001111.66 


.0010,  .67 
.0026^^.71 
.00271  .71 


Nmoon 


I 

E 


3 

e 

k 

m 
O  '  = 


.0106 
.0106 


.0001, 
.0001 


.0067.0000 
.0180.0000| 
.01061.0002 


.20 

1.) 

.M 

1.1 

.81 

l.T 

.21 

U 

.20,14 


I7on  to  analyMs  of  1807:  Odor,  falnily  vegatabla. Tho  MunplM  wero  eollooud  froa  a  fuectM 

the  pumplog  ttatloo. 


Water  Supply  op  Walpole. 

Chemical  Examination  of  Water  from  the  WeUs  of  the  Walpole  Water  Work*. 

[ParU  por  100,000.] 


• 

I 


18421 
10067 
10601 
90820 
20076 
21602 


At. 


18»7. 

Feb.  2 

Apr.  10 
Jane  28 
Aug.  81 
Got.  27 
Deo.  20 


ArFCAEAXOa. 


I 


s 


None. 
None. 
None. 
None. 
None. 
V.  flight. 


None. 
None. 
None. 
V.  slight. 
None. 
V.  flight. 


i 

a 


.00 
.00 
.00 
.00 
.02 
.02 


.01 


• 

Ammovia. 

1 

1 

Albu- 
minoid. 

2.80 

.0000 

.0000 

8.00 

.0004 

.0006 

3.00 

.0000 

.0090 

4.10 

.0006 

.0012 

8.60 

.0004 

.0006 

4.60 

.0000 

.0016 

8.62 

.0003 

.0010 

.26 
.27 
.20 
.28 
.80 
.80 


MirnooBV 

Af 


I 


I 


.28 


.0060 
.0060 
.0070 
.0080 
.0160 
.0070 


.0070 


.0000 


.0000 

.0000 
.0000 
.0000 


.0000 


I 

o 


I  i 


5 


I 


.00  I   6.6  -. 


.02 


1.4   A 


.06  -   O.O 


.01 
.01 

.00 


.01 


1.1  .mm 
la  .mm 

1.4  '.« 


1.1 


Odor,  none. Not.  18421  and  10067  were  eoUeeted  from  one  of  the  tnbolar  welli  at  Ikt 

etation;  the  remaining  aamplea,  from  a  fanoet  at  the  pumping  station. 
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WAIiTHAM. 


Water  Supply  of  Waltham. 


The  advice  of  the  State  Board  of  Health  to  the  city  of  Waltham, 
in  regard  to  the  quality  of  the  water  supply  of  the  city,  may  be 
foand  on  pages  45  to  47  of  this  volume. 


Chemical  Examination  of  Water  from  the  Well  and  Filter-gallery  of  the  Waltham 

Water  Works. 

[ParU  pw  100,000.] 


Date  Of 

Collection. 

Afpsaxahob. 

• 

1 

1 

Ammoku. 

Chlorine. 

MlTBOOSN    , 
AS 

1 

8 

1 

1 

B 
g 

Turbidity. 

a 

OQ 

• 

i 

i 

Alba- 
mlnoid 

• 

2 

s 

Nitrites. 

mm4 

18361 

Jan.  26 

None. 

V.aUght. 

.03 

7.35 

.0012 

.0034 

.68 

.0250 

1 
I 

.0000  ; 

.02 

3.2 

.0190 

1U25 

Feb.  17 

1 

None. 

None. 

.00 

5.90 

.0024 

.0068 

.67 

.0880 

.0000  ! 

( 

.05 

8.2 

.0100 

187T« 

Ifar.  16 

Nona. 

None. 

.01 

6.60 

.0018 

.0054 

.61 

.0360 

.0006 

.06 

3.2 

.0100 

10107 

Apr.  26  1 

Nona. 

None. 

.06 

6.90 

.0042 

.0022 

.68 

.0180 

.0001 

.04 

8.6 

.0080 

102M 

ICay  17 

None. 

None. 

.08 

6.90 

.0080 

.0016 

.67 

.0260 

.0000 

.06 

3.8 

.0100 

1M80 

jQa«  16 

None. 

V.aUght. 

.01 

7.10 

.0012 

.0084 

.60 

.0860 

.0000 

.08 

3.2 

.0070 

1M81    Jane  16 

None. 

V.aUght 

.05 

7.70 

.0046 

.0018 

.61 

.0260 

.0000 

.08 

4.0 

.0200 

19846    July  81 

None. 

V.aUght. 

.04 

7.80 

.0086 

.0080 

.66 

.0800 

.0000 

.06 

3.4 

.0120 

20137 

! 

Aug.  18  ^ 

None. 

None. 

.04 

7.90 

.0084 

.0024 

.66 

.0180 

.0000 

.11 

3.6 

.0100 

20605 

Sept.  22 

None. 

None. 

.07 

7.60 

.0040 

.0086 

.62 

.0100 

.0000 

.07 

4.4 

.0170 

20012 

Got.  20 

None. 

V.aUght. 

.10 

6.90 

.0026 

.0028 

.66 

.0260 

.0000 

.07 

8.4 

.0110 

21270 

Nov.  17  1 

1 

V.  slight. 

Slight. 

.00 

8.20 

.0046 

.0068 

.58 

.0230 

.0000 

.08 

4.6 

.0060 

21626 

! 

Dec.  22 

V.aUght. 

V.aUght. 

.04 

7.60 

.0086 

.0080 

.60 

.0200 

.0000 

.06 

3.8 

.0040 

Averages  by  Years. 


1888 

1802 
1803 
1894 
1896 
1896 
1897t 


.00 
.00 
.01 
.02 
.03 
.03 
.04 


6.70 
6.81 
6.86 
6.76 
7.15 
7.36 
7.16 


.0009 
.0083 
.0036 
.0028 
.0036 
.0034 
.0031 


.0064 
.0027 
.0022 
.0019 
.0024 
.0018 
.0035 


.46 
.46 
.47 
.61 
.63 
.66 
.67 


.0278 
.0162 
.0179 
.0192 
.0198 
.0194 
.0222 


.0008 
.0000 
.0000 
.0000 
.0000 
.0000 
.0001 


.06 
.06 
.05 
.06 
.06 


3.4 
8.4 
3.1 
3.4 
3.0 
3.6 


.0034* 

.0020 

.0044 

.0082 

.0167 

.0108 


*  Joly  to  December. 

f  Wbare  more  than  one  sample  was  ooUeoted  In  a  month,  the  mean  analyaia  for  that  month  haa  been 
uaed  in  making  the  average. 

JfOTK  to  analyses  of  1897:  Odor,  none. Noa.  18861, 18625, 18776  and  21626  were  collected  from 

the  well;  No.  19480,  from  the  fllter-baain;  the  other  aamplea  from  a  faucet  at  the  pumping  stailun. 
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WAIiTHAM* 

Chemical  Examination  of  Water  from  the  Distributing  Reservoir  of  the  WaiAam 

Water  Works. 

[ParU  per  100,000.] 


o 


18852 
18526 
18777 
18922 
10108 
10257 
1M82 
10844 
20138 
20006 
20013 
21271 
21625 


& 


1897. 

Jan.  25 

Feb.  17 
Mar.  15 
Mar.  81 
Apr.  26 
May  17 
June  16 
Jaly  21 
Aug.  18 
Bept.22 
Oet.  20 
Nov.  17 
Deo.  22 


Appbaeahob. 


S 

•e 

a 


§ 


Blight. 

V.  slight. 

DiAtlnct. 

Slight. 

Slight. 

Slight. 

None. 

V.ellght. 

None. 

V.ellght. 

V.ellght. 

DleUnct. 

Slight. 


Cone. 

V.ellght. 

SUght. 

None. 

Cone. 

V.ellght. 

None. 

V.ellght. 

None. 

V.ellght. 

Slight. 

SUght. 

Slight. 


.05 
.05 
.07 
.05 
.07 
.03 
.02 
.02 
.08 
.07 
.12 
.10 
.05 


si 


I 


0.06 
6.50 
7.80 
6.65 
6.00 
6.20 
6.70 
7.80 
7.50 
7.10 
6.00 
7.50 
7.70 


AXMOVIA. 


o 
e 

»1 


.0006 
.0014 
.0006 
.0006 
.0014 
.0014 
.0006 
.0016 
.0014 
.0018 
.0004 
.0018 
.0006 


.0U4 
.0086 
.0158 
.0112 
.0158 
.0102 
.0004 
.0000 
.0108 
.0186 
.0188 
.0156 
.0086 


o 


.66 
.58 
.61 
.50 
.58 
.58 
.52 
.56 
.56 
.56 
.54 
.50 
.60 


NiTaoaeii 
▲e 


I 


.0160 
.0170 
.0180 
.0100 
.0100 
.0170 
.0280 
.0000 
.0070 
.0030 
.0120 
.0120 
.0190 


.0000 
.0000 
.0001 
.0000 
.0001 
.0001 
.0001 
.0002 
.0002 
.0001 
.0000 
.0000 
.0000 


• 

s 

B 

^§ 

8 

Cy 

• 

S 

s 

K 

£ 

M 

m 

o 

S 

.07 

.07 


8.2 

3.2  !.01M 


.06  !  3.2  .01Q» 

.08  8.2  .(Ml 

.06  3.4  .0010 
.06  I  8.6 


.11 
.08 


8.4  |. 

t 


3.5  .0060 
.11  3.4  .OON 

.11  «.6  '.eon 

.14  3.5  .eOM 

.00  I  4.4  '.eoM 
.10  I  3.5 


Averages  by  Years, 


. 

1888 

- 

- 

.00 

6.45 

.0003 

.0075 

.46 

.0248 

1 

.0003 

1 

- 

1802 

- 

- 

.01 

6.28 

.0006 

.0082 

.44 

.0119 

.0001 

-   3.0 

1 

.00?l» 

- 

1893 

- 

- 

.04 

6.72 

.0006 

.0074 

.47 

.0127 

.0001 

.10  3.1  ,.onf 

- 

1894 

1 
i 

- 

.08 

6.80 

.0007 

.0140 

.51 

.0078 

.0001  \ 

.00  3.1  .ma 

- 

1895 

- 

- 

.04 

7.00 

^.0016 

.0085 

.53 

.0161 

.0000 

.00  3.3  .0045 

- 

1896 

- 

- 

.05 

7.40 

.0013 

.0083 

.55 

.0172 

.0001 

.07  j  3.4  .OfllO 

- 

1897t 

( 

- 

.06 

7.20 

.0011 

.0117 

.57 

.0135 

.0001 

.00  8.5  .0«» 

*  Auguet  to  December. 

t  Where  more  than  one  eample  wae  collected  In  a  month,  the  mean  analyele  for  that  month  ha 
need  In  making  the  average. 

Non  to  analyeee  of  1807:  Odor,  very  faint  or  none;  In  May  and  Angnet,  flehy ;  on  beatinf,  i 
table  odor  wae  developed  In  eome  of  the  eamplee.  — The  eamplee  were  collected  from  the  reeerrotr 
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WAIiTHAM. 

Microscopical  Examination  of  Water  from  the  Distributing  Reservoir  of  the 

Waltham  WaUr  Works. 

[Number  of  organisms  per  ctible  centimeter.] 


1897. 

Jan. 

Feb. 

Mar. 

Mar. 

Apr. 

May. 

Jone.  Joly. 

Aug. 

Sept. 

Oct 

Not. 

Dec 

I>sj  of  examination, 
Hamber  of  sample,  . 

29 
183&2 

20 
18526 

16      81 
187n  18922 

27 

10108 

18 
10257 

18 
19482 

28 
19844 

19 
20186 

23      22 
2000620918 

18 
21271 

23 
21626 

PLANTS. 
Diatom  aceeo,     . 

Astertonella,       .       .       • 
Bmedra*     .... 

0,470 

7<1 
0,400 

800 

204 
580 

0 

8,588 

1,556 
2,032 

1 

2,044 

872 
1,072 

0 

5,965 

5 
5.960 

0 

727 

89 
688 

5 

440 

60 
880 

8 

12 

0 
12 

0 

2 

0 
2 

45 

0 

0 
0 

0 

88 

2 
24 

6 

7 

0 

7 

27 

0 

0 
0 

Algm, 

0 

0 

ANIMALS. 
Inftisoria.     .      .      .    « . 

Dinobryon,         .       .       . 
VermeSf  Rotatorlan  ova,    . 
CroBtacea,  Cyelops,  . 

4 
2 

0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

81 
31 

1 

0 

0 
0 

0 
0 

2,420 
2,420 

0 
0 

140 
186 

0 
0 

0 
0 

0 

pr. 

0 
0 

0 

0 

0 
0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

MUeeUaneouSt  SSoiSglosa, . 

0 

0 

0 

0 

0 

0 

ol    0 

1 

5 

0 

5 

0 

0 

TOTAX.,          .... 

0,480 

1 

800   8,589  2.076 

5,965 

8.152 

682 

12 

52 

0 

49 

84 

0 

Chemical  Examination  of  Water  from  Charles  Biver  at  Waltham. 

[Parts  per  100,000.] 


e 


o 

I 

o 


18921 
19756 
19M3 
20135 
200M 
20911 
S1269I 
21624 


At.» 


Mar.  31 
Jaljr  9 
Jalj  21 
Aog.18 
S«pt.22 
Oet.  20 
Not.  17 
Dec.  22 


Appbarakcb. 


8 


i 


V.sUgbt. 
V.  slight. 
Slight. 
Slight. 
V.  slight. 
V.  slight. 
Slight. 
V.  slight. 


V.  slight. 
V.  slight. 
Slight. 
V.  slight. 
V.  slight. 
Slight. 
Slight. 
Slight. 


0.80 
1.20 
1.05 
1.20 
0.88 
0.48 
1.05 
1.10 


0.95 


Kesiduk  on 

EVAPORA- 
TXOK. 


I 


8.95 
5.70 
5.40 
6.55 
6.05 
5.80 
6.85 
5.60 


5.09 


s 


1.65 
2.45 
2.10 
2.85 
2.45 
1.00 
2.80 
2.85 


2.82 


Ammokia. 


Albuminoid. 


o 


I 
s 


41 

a  p. 

CO 


.0006 
.0006 
.0084 
.0054 
.0052 
.0050 
.0084 
.0014 


.0048 


.0250 
.0362 
.0330 
.0364 
.0818' 
.0232 
.0360 
.0802 


.0300 


.0240 
.0298 
.0280 
.0352 
.0302 
.0212 
.0342 
.0264 


.0286 


.0010 
.0064 
.0050 
.0012 
.0016 
.0020 
.0008 
.0038 


.0023 


o 


.37 
.43 
.44 
.46 
.48 
.68 
.02 
.44 


.50 


NiTROQKN 
▲8 


i 

5 


.0080 
.0000 
.0030 
.0080 
.00^ 
.0150 
.0150 
.0130 


.0075 


.0001 

.0002 
.0002 
.0002 
.0001 
.0001 
.0002 
.0001 


.0001 


a 

a 
m 

e 

5 


o 


0.67 
0.99 
0.76 
1.07 
0.74 
0.56 
0.92 
0.90 


0.82 


1.8 

1.8 
1.8 
1.8 
1.9 
2.0 
2.2 
1.8 

1.8 


•  Wber«  more  than  one  sample  was  ooUeoted  In  a  month,  the  mean  analysis  for  that  month  has  been 
oeed  la  auikf  Dg  the  average. 

Odor,  dfstlnetly  vegetable.  -.—The  samples  were  eoUeeted  from  the  river,  near  the  pnmping  station 
)f  the  WAltb*m  Water  Works. 
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WABE. 


Water  Supply  op  Ware. 


Chemical  Examination  of  Water  from  the  Wells  of  the  Ware  Water  Works, 

[Parte  per  100,000.] 


I 

I 


s 

m 
O 


s 


18875 
18876 
10604 
20858 
80650 
81608 
31600 


18»7. 

Mar.  85 

Mar.  25 

Jane  28 
Sept.  28 
Sept.  28 
Deo.  20 
Dee.  20 


ArPKABAXOB. 


3 


i 


None. 
None. 
None. 
None. 
None. 
None. 
V.  slight. 


Slight. 

None. 

None. 

V.tUght. 

None. 

None. 

Cons. 


.00 
.00 
.00 
.02 
.00 
.01 
.01 


11.00 
7.50 
5.70 
5.50 
7.50 
6.50 
6.20 


Ammonia. 


I 


.0000 
.0002 

.O9O6 
.0002 
.0002 
.0002 
.0002 


.0006 
.0006 
.0012 
.0008 
.0008 
.0006 
.0006 


.81 
.85 
.40 
.15 
.55 
.46 
.44 


KlTXOOKN 

Ae 


i 


t 

2 


I 


I" 

I 


.2600 
.1000 
.1840 
.0800 
.1600 
.8060 


.0000 
.0000  ! 
.0000 

.0000 
.0000 
.0000 


.0000  1'     .00 

II 


.00 

9* 

.00 

1. 

.04 

1. 

.01 

Ae 

.02 

s* 

.01 

A 
«• 

.00 

2» 

t  .9UI 


8  .IIM 

I 
7  .(Ml 

7  .Oltt 

6  .0616 


Odor,  none. No.  18875  was  collected  from  the  large  well;  Not.  18876, 20658  and  81600  froa  oet 

of  the  tubular  wells;  the  others,  from  a  fancet  at  the  pnmping  station,  while  pnmplng  from  the  brft 
well  and  tabular  wells. 


Chemical  Examination  of  Water  Jrom  the  Open  Distributing  Reservoir  of  the  Wan 

Water  Works, 


[ParU  per  100,000.] 


i 


^5 


Appbabakcb. 


e 


J! 
5 


1^ 


Ammohia. 


i 


NtTBOOEir 
AS 


i 


i  I 


\ 

o 


e 


10505 


1897. 

June  28 


V.  slight. 


Slight. 


.00 


6.80 


.0028 


.0114 


.42 


.1840 


.0008  t      .14 

w 


8.8  :.< 


Odor,  none. The  samples  were  collected  from  the  reset  voir. 


Warehah. 

The  advice  of  the  State  Board  of  Health  to  Joseph  E.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Wareham, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water  from 
the  proposed  sources  of  supply  may  be  found  in  the  following  tablei 
and  also  under  Fairhaven  in  this  volume :  — 
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WAREHAM. 

Water  Supply  op  Onset  Bat  Fire  District,  Wareham. — 

Onset  Water  Company. 

Chemical  ExamituUian  of  Water  from  JonatharCa  Pond,  Wareham, 

[Parts  per  100,000.] 


3 


20250 


a 

O 


19»7. 

Aog.  28 


AmASAHCB. 


t 

1 


«2 

e 
« 

a 

1 


I 


Nooe. 


V.  slight. 


.02 


Rksiddb  om 

TIOK. 


s 


2.15 


0.70 


Ammovia. 


i 


Albamlnoid. 


.0008 


.0006 


1 

• 

1 

il 

09 

.0002 


.0004 


i 


.68 


NiTVOOBB 


i 


I 


.0000 


.0000 


a 

B 
m 
B 

§ 

a 

I 

O 


.05 


i 


0.8 


Odor,  faintly  Tefstable,  becomlag  faintly  nnpleasant  on  heating.— —The  sample  was  colleeted  from 
s  fsncet  at  the  pumping  station. 


Chemical  Examination  of  Water  from  Spectacle  Pond  and  Agawam  River ^  in 

Wareham, 

[ParU  per  100,000.] 


21510 
21511 
n512 


189T. 

Deo.   13 

Deo.  18 
Deo.  18 


ArPKABAirOB. 


9 


V.  slight. 
V.sUght. 
V.sUght. 


V.sHght. 
V.sUght. 
Oons. 


o 

s 


.29 
.14 

.90 


Rksidcb  ok 

Btapoxa- 

Tioir. 


a 

§1 


i 


2.66 
2.46 
2.90 


1.20 
1.05 
1.40 


Ammosia. 


Albuminoid. 

i 

« 

• 

JS 

^ 

1 

d 

1 

si 

oo 

.0006 
.0006 
.0016 


.0146 
.0288 
.0182 


.0124 
.0162 
.0108 


.0022 

.0076 
.0024 


NmoosM 

i 

AS 

1 

^ 

6 

.62 

» 

.0020 

.0000 

.66 

.0060 

.0000 

.62 

.0080 

.0000 

§ 

m 

I 


Odor  of  the  first  sample,  none;  of  the  seeond,  decidedly  moaldy  and  disagreeable;  of  the  last, 

faintly  rei^etable. The  first  sample  was  colleeted  from  Iron  Works  Pond  on  the  Agawam  River,  in 

the  town  of  Wareham ;  the  second  sample,  from  Spectacle  Pond  at  its  ontletinto  Iron  Works  Pond ;  the 
last  sample,  from  the  Agawam  River,  at  tlie  outlet  of  Glen  Pond,  abont  2  miles  above  Iron  Works  Pond. 


Microscopical  Examination, 

Ko.  flSlO.  I>latomaee«,^«f0rtoii«/to,  66;  OycloUUat  16;  Fragilaria,  8;  Meiotirot  10;  Meridion,4; 
Jfavtemiat  S;  Sjfntdrot  18;  TabeliaHa,  4.  Cyanophyces»,  MUrocyttUt  2.  Algso,  Arthrodtwtut,  4; 
Protoc0ccu9t  AS;  8cenedetmu$,  2.  Infusoria,  Dinobrv^n,  14.  Vermes,  Anurea,  2.  Miseellaneons, 
Zo^lma,  10.    Total,  214. 

Ko.  nfrll .  Distomaee»,  AMUrianetlat  18 ;  MehHrOt  8 ;  Jfynedra,  240 ;  Tabellariat  6.  OyanophyoesB, 
Anabemot  4*  Alg»,  Proto€oeeu$t  16.  Infusoria,  IHnobryon,  2;  PierMinium,  18;  TraeheUnnonat,  2. 
Vermee,  Anmrett,  2.    Miscellaneous,  Zodglaa,  10.   Total,  826. 

Ho.  2U12.  DIatomaoesB,  Jf f«WofM/to,  88;  OyeloUUa,  28;  FragUoHa,  6;  MsloHrOt  13;  M&ridiont 
10;  JTavicuia,  4;  Synedra,  42.  Oyanophyoe»,  Aiutbmna,  4;  Microcif$Ht,  2.  Alg»,  ArthfvdumHi,  4; 
Protoeoocutt  26;  Hlscellaneous,  ZodgtcM,  90.   Total,  106. 
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WATEBTOWX. 

Water  Supply  op  Watertown  and  Belmont. 

The  works  of  the  Watertown  Water  Supply  Company  were  taken 
by  the  town  July  31,  1897. 

The  advice  of  the  State  Board  of  Health  to  the  Watertown  Water 
Supply  Company,  with  reference  to  the  filtration  of  water  obtaiDed 
from  the  tubular  wells  near  the  Charles  River,  in  order  to  remove 
the  iron  from  the  water,  may  be  found  on  pages  49  and  50  of  this 
volume. 


Ckemical  Examination  of  Water  from  a  Faucet  in  the  Pumping  Station  of  <k 

Watertown  Water  Works, 

[ParU  per  100,000.] 


i 

8 

a 

85 


18338 
18541 
18787 
19018 
10275 
10401 
10800 
80603 
20897 
21208 
21881 


o 


18»7. 

Jan.  25 

Feb.  17 
Mar.  16 
Apr.  12 
May  19 
Jane  16 
Jnly  21 
Sept.  22 
Oct.  20 
Nov.  17 
Dee.  22 


Appbabahcb. 


t 

I 


i 


None. 

None. 

None. 

V.  ■light, 
milky. 
None. 

None. 

V.elight. 

Slight, 
milky. 

DlStlDCt, 

milky. 
Decided. 

V.elight. 


None. 

V.elight. 

None. 

V.eUght. 

V.elight. 

V.elight. 

V.elight. 

Slight. 

Slight. 

Cone. 

V.elight. 


c 

s  > 

m 


.00 

10.40 

.02 

0.20 

.05 

7.10 

.05 

0.40 

.00 

8.80 

.12 

7.50 

.21! 

7.60 

.40 

7.00 

.68 

0.10 

.40 

8.60 

.05 

10.60 

Ammokia. 


I 


e 
5I 


.0016 
.0034 
.0006 
.0048 
.0004 
.0046 
.0002 
.0182 
.0060 
.0194 
.0014 


.0140 
.0162 
.0182 
.0100 
.0058 
.0150 
.0106 
.0140 
.0102 
.0152 
.0100 


.92 

.02 
.75 
.84 
.00 
.61 
.68 
.76 
.74 
.76 
.07 


NlTBOOBX 
A8 


i 
1 

i 

5 

s 

B 

.2850 


.0001 


.1600  .0000 
.1080  .0000 


.1700 
.1180 
0650 
.0000 
.0160 
.0580 
.0200 
.8480 


.0000 
.0000 
.0000 

.0000 
.0001 
.0000 

.0001 


& 

o 


.04 
.08 
.17 
.14 
.02 
.19 


.23 
.20 


.0000  .1     .04 


i 

e 


3.5  .OOM 

8.8  t.lMI 

3.0  i.OOSO 
I 

8.9  .9m 

3.9  .IHi 

3.6  '.tW 
3.4  .Ml 
3.9  . 

3.i  .1 

4.4  . 

4.5  . 


Averages  by  Yean* 


1 

1888 

- 

• 

.00 

7.22 

.0000 

.0040 

.63 

.0647 

.0000  1 

- 

- 

- 

1898 

- 

- 

.19 

7.05 

.0068 

.0061 

.66 

.0480 

.0001 

.18 

S.I  .•» 

1804 

- 

- 

.n 

8.82 

.0048 

.0064 

.70 

.0642 

.0001 

.13 

3.8  .«• 

1805 

- 

- 

.20 

8.75 

.0051 

.0077 

.69 

.0660 

.0003  , 

.16 

3.7  '.•« 
1 

1806  ■ 

- 

- 

.40 

8.61 

.0147 

.0070 

.n 

.0402 

.0001  , 

.17 

3^!.0a 

1 

1897 

- 

- 

.18 

8.74 

.0050 

.0122 

.80 

.1243 

.0000 

.16 

3.7J.IW 

NoTS  to  aoalyeee  of  1807 :  Odor  In  October  and  November,  faintly  anpleaeant«  becoming 
heating;  of  th«  oth«re,  none. The  aamplee  were  eoUected  from  a  faucet  at  the  pumping  vtatlon. 
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WATEBTOWN. 

Microscopical  Examination  of  Water  from  a  Faucet  in  the  Pumping  Station  of  the 

Watertotvn  Water  Works, 

[Namber  of  orgaotoins  per  cable  centimeter.] 


1897. 

Jan. 

Feb. 

Mar 

Apr. 

May 

Jane. 

Jnly. 

Sept.  Oct. 

Not. 

Dee. 

Nomber  of  sample 

27 

18838 

20 
18641 

18 

18787 

15 
19013 

20 
19275 

10 
10401 

28 

19860 

23 
20003 

21 

20897 

18 
21268 

23 
21681 

PLANTS. 
Tungl,  Crenothrlx 

0 

0 

M 

0 

0 

0 

100 

0 

200 

500 

0 

Chemicai  Examination  of  Water  from  a  Faucet  in  Watertown  supplied  from  the 

Watertoum  Water  Works. 

[Parte  per  100,000.] 


J 


% 


o 
O 


m 


18247 

2U81 

18701 

18902 
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Ammovia. 
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Averages  by  Years, 
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Nan  to  analyeea'of  1897:  Odor  In  September,  faintly  unpleasant;  at  other  times,  none. —The 
■inptoa  wer«  collected  from  a  fanoet  In  a  honse  In  the  easterly  part  of  Watertewn. 
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WAYIiAND. 


Water  Supply  of  Wayland. 


Chemical  Examination  of  Water  from  the  Filter-gallery  of  the  Wayland  Water 

Works. 

[Pari!  per  100,000.] 
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Odor,  distinctly  vegetable. -—The  samples  were  collected  from  a  faocet  in  the  gate-boose. 


Microscopical  Examination, 

No.  10000.  Dlatomaoe*,  M€loHr<ht\  SyMdrat^i;  Tab^UariatU  Alg«,  Proiacocau,!;  Sum- 
a9trumt  1.    lofasoria,  Dinobryoitt  4;  PeHdiniitm,  4.    Misoellaoeoos,  Zodglaa,  5.    Total,  38. 

No.  19016.  Dlatomaoen,  if«/o«<ra,  12;  ^ynrnfra,  1.  CyaDopbycea,  Jfiotoiui,  24.  Alga, /Vi*- 
eocam,  1;  ScenedetmuMt  1.    Miscellaneoos,  Zodgtaa,  80.    Total,  110. 

No. 20824.  Diatomaeen,  OycloUUa,b\  8ifnedra,S;  Tabeltaria,  i.  Algso,  5c«ii«dMnMf«,  1;  Stnr- 
attrum,  1.    lofasoria,  JSugUna,  1.    Miecellaoeoas,  ZodglcMt  10.    Total,  80. 


Chemical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Wayland 

Water  Works. 

[ParU  per  100,000.] 
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Odor,  distinctly  Tegetable. The  samplee  were  eolleoted  from  the  reeervoir,  at  the 
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WEBSTER. 

Water  Supply  of  WEBSTERft 

Chemical  Examination  of  Water  from  the  Well  of  the  Webster  Water  Works, 

[ParU  per  100,000.] 
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Odor  of  the  laat  aample,  faintly  earthy;  of  the  otbera,  none. No.  18334  waa  collected  from  a 

fancetat  the  pomplng  atailon;  the  othera,  Irom  ihe  well. 

Water  Supply  of  Wellesley. 

The  capacity  of  the  works  for  supplying  the  town  of  Wellesley 
with  water  was  increased  in  the  year  1897  by  sinking  33  tubular 
wells  in  the  valley  of  Rosemary  Brook,  above  the  filter-gallery  of 
the  Wellesley  Water  Works.  The  first  well  was  about  one-quarter 
of  a  mile  above  the  filter-gallery,  and  the  wells  extended  from  this 
point  about  1,500  feet  up  the  valley  of  the  brook  to  within  about  350 
feet  of  the  outlet  of  Longfellow's  Pond,  The  wells  are  2J  inches  in 
diameter,  and  are  sunk  to  depths  of  from  30  to  60  feet  beneath  the 
surface. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Wellesley, 
with  reference  to  the  use  of  water  taken  from  the  ground  in  the 
valley  of  Rosemary  Brook,  may  be  found  on  pages  51  to  53  of  this 
volume. 

Chemieai  Examination  of  Water  from  the  Filter-gallery  of  the  Wellesley  Water 

Works, 


[ParU  per  100,000.] 
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Odor«  DOD*. The  aamplea  were  collected  from  the  filter-gallery. 
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WELLiBSLiET. 

Chemical  Examinalion  of  Water  from  the  Well  of  the  Wellesley  Water  ffbrti. 

[ParU  per  100,000.] 
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Odor,  none. The  samples  were  collected  from  the  well,  at  Williams  Spring. 


Water  Supply  op  Westborough. 

Chemical  Examination  of  Water  from  (he  Upper  Sandra  Pond,  Weslborougk, 

[ParU  per  100,000.] 
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Odor  of  the  first  sample,  decidedly  fishy  and  nnpleassnt;  of  the  second,  distinctly  on 
the  Isst,  distinctly  vegetable,  becoming  also  fishy  on  heating.  —  The  first  two  samples  were 
from  the  upper  reservoir,  and  the  last  sample  from  a  fancet  sapplied  from  this  reeerroir. 


;•< 


Microscopical  Examination, 

170.10384.    DiatomacesB,  Jf<r totiro,  748;  J^aricuto,  20;  Sfnedra^VSA,    Cyanophyeee,  Apkan 
nofi,268;   ClathrocystidfZ.    A]gm,  Didyotpharittmt  U;  PecHattrum^A;  iVotoeeccvs, 32; 
212;  /1cenede9mu§t  Z6;  Seienaitrum,'t6;  Staurattrum,  416.    Infusoria,  Crifpt4nHona*,4i 
Pfridinium,  8.    Miscellaneous,  Zooglcta^  120.    ToUl,  2,808. 

No.  19783.  DiatomscesB,  Melotira,  1.084;  Pinnularia,  6;  StauroneU,  4;  Sjtnsdrm^  64. 
phycesB,  CtotArocy«f<«,  16.  A\gm,  Arthrode9mu9t  A;  JHctyoBphariumtlt;  OpAitxptium,  ltd; 
trum,  12;  Baphidiumt  16;  8cenedetnut,9i;  ^touratlraun, 7,000.  Infasoria,  J^^ridiniuw^lU; 
I ;  Trachelomonait  2.    Miscellaneous,  Zodgtcta,  160,    Total,  8,786. 

No.  20060.    DiatomacesB,  ^aricula,2;  Synedrot  1,1200;  Tab^UoHa^A,    Cyaaophyoe*, 
2.    A)gm, ProtococcuttlA;  Raphidium, 22;  Scened£$mu4t2li;  Stauraitnan, 490.    Infusoria, 
P«ri</in(um,  2.    Vermes,  Jnvrta,  6;  i^<</tfr,  2.    Crustacea,  CVc/op«,  pr.    MisccUaoeoos, 
ToUl,  1,779. 


I; 


♦. 
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WESTBOBOUGH. 

Chemical  ExamincUian  of  Water  from  the  Lower  Sandra  Pond,  Weslborough, 

[Parti  per  100,000.] 
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Odor  of  the  first  aampla,  dlstloetly  TegeUble  aod  moaldy,  beeomlog  faintly  Ashy  on  heating;  of  the 
htH,  dlstioetly  fiahy.>— The  first  aample  was  oollected  from  a  faocet  In  the  town,  supplied  from  the 
lower  reservoir;  the  last  sample,  from  the  reservoir. 

Microscopical  Examination, 

Vo,  18500.  Diatomaceas,  yUMchiat  4;  Synedrat  24;  Algie;  ScenecUamtUt  2;  Stauraatrumt  2;  In- 
fusoria, Dinobryon,!;  Euglena,  2;  Peridinium,  08;  Tintinnidiumt  2.  Vermes,  Anurea,  2.  Mlseel* 
boeons,  Zodglaa,  70.    Total,  188. 

No.  10885.  Dlatomaoen,  Oocconei*,  4;  CymbeUa,  10;  Jffpithsmia,  2;  dfeloHm^  40;  Navicula,  10; 
Pbvrosijfma,  4;  ^yn«<fro,  284 ;  Cyanophyeeas,  wl/}AanX<om«n^n,  180.  Alg»,  (hnftrva^  4;  Dictyonphtt- 
Ham,  2:  RapMdium,  176;  8cenede»mu9,  4;  ^toura«<rum,  240.  Infusoria,  Dinubryon^  8;  Peridinum, 
6.    VermeSf^ntfrea,  2;  i^/yarMra,  4;  iZototoWanotxi,  4.    Miscellaneous,  Zod^tea,  80.    Total,  1,064. 


Water  Supply  of  Westborough  Insane  Hospital,  West- 
borough. 

Chemical  Examinaiian  of  Water  from  the  Tubular  Wells  at  the  Westborough  Insane 

Hospital, 

[ParU  per  100,000.] 
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Odor  of  tbe  first  and  last  samples,  disiinetly  unpleasant;  of  the  seeond,  faintly  mouldy.' 
plea  were  oollected  from  a  faucet  at  the  pumping  station,  while  pumping  from  the  welia. 


The 
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WE8TBOBOUGH. 

Cliemical  Examination  of  Water  from  Chauncy  Pond,  Westborough, 

[Parts  par  100,000.] 
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Odor,  faiotly  vegeuble  and  mosty.^— The  sample  was  eollsetsd  from  a  faoeat  at  the  poapnc 
station,  while  pumping  from  the  pond. 


Water  Supply  of  Wbstfield. 

Chemical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Westfield  WaUr 

Works, 
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.0000.0000  .70    IJ 

20994 

Oct.   27  j  V.  alight. 

Cods. 

.60 

2.76 

1.26 

.0034  .0202  .0184  .0018  .12  1 

.0170.0000    M    M 

21710 

Deo.  29 

1 

SUght. 

V.  slight. 

.90 

.  8.66 

1.76 

.0004,  .0192 

.0020    AIOA 

.0178 
.0166 

.0014 
.0028 

.17 
.10 

|.006O 
.0062 

.0000  .«    IJ 

Av... 

.64 

1 

2.40 

1.16 

.OOOOi  .61    M 

1 

Odor  in  June,  none;  at  other  times,  vegeubla. The  samples  were  coUeeted  from  the 

reseryoir. 

Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  West/UU 

WcUer  Works, 

[Number  of  organisms  per  euble  centimeter.] 


1S»7. 


Feb. 


Apr. 


June. 


Occ 


Day  of  examination,         .... 
Number  of  sample, 

PLANTS. 
Diatomaoen, 

Asterlonella, 

Cy^lotella, 

Tsbellarla, 

■ 


10 
18466 


7 
18960 


80 
19689 


81 
90S10 


0 

8 

87 

271 

tM 

0 

0 

10 

122 

44 

0 

0 

0 

0 

62 

0 

0 

T6 

148 

138 

1 
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WESTFIELD. 

Microscopical  Examinalian  of  Water  from  the  Storage  Eeservoir  of  the  Westjield 

Water  IToriw-— Concluded. 

[Number  of  organlems  per  cubic  centimeter.] 


18»7. 


Feb. 


Apr. 


Jane. 


Aog. 


PLANTS -Con. 
Cyanophycen,  . 

AoabflBne,    .       • 
AlgCD,       .       .       .       . 


Oct. 


Dec 


0 

0 

n 

84 

4 

0 

0 

28 

30 

0 

8 

4 

14 

44 

138 

0 
0 


ANIMALS. 
Bhizopoda,  Actinophryt,  . 

InftiBoria,     .... 
DlnobryoD, . 

Vermes, 

Crustacea,  .... 

MUctUtttuouUt  ZotSgloBft,  . 
Total.        .... 


0 

t 

0 

0 

0 

0 

7 

t 

48 

86 

0 

0 

0 

34 

14 

0 

0 

1 

0 

0 

0 

0 

pr. 

0 

pr. 

40 


80 


4 

8 

1 
1 


21 


1T2 


410 


422 


Wateb  Supply  op  Weston.  —  Weston  Aqueduct  CoMPANr. 

Chemical  Examination  of  Water  from  the  Well  of  the  Weston  Aqueduct  Company, 

[Parte  per  100,000.] 


jilon. 

Appkarakoi. 

Roildne  on 

Evaporation. 

AVMOMXA. 

a 
1 

NlTSOOKH 

Aa 

• 

1 

D 

1 

• 

I 

a 

"E 

Kumbor. 
Dite  of 

• 

f 

^ 

• 

s 

I 

Albu- 
minoid. 

• 

8 

1 

1 

• 

1 

18»T. 

1M10 

F«b.     1 

None. 

None. 

.00 

6.70 

.0002 

.0006 

.44 

.0500 

.0000 

.00 

2.5 

.0000 

1M44 

Feb.  17 

None. 

None. 

.00 

0.40 

.0000 

.0014 

.43 

.0400 

.0000 

.03 

2.7 

.0000 

18721 

Mar.    8 

V.  slight. 

V.allght. 

.00 

5.00 

.0000 

.0020 

.48 

.0600 

.0000 

.02 

2.3 

.0000 

18080 

Aprill2 

None. 

None. 

.03 

6.80 

.0004 

.0014 

.43 

.0520 

.oono 

.03 

2.6 

.0000 

19296 

May    19 

None. 

None. 

.00 

6.40 

.0000 

.0012 

.45 

.0470 

.0000 

.00 

2.6 

.0040 

19643 

Jooe21 

None. 

V.allght. 

.00 

6.20 

.0000 

.0004 

.40 

.0400 

.0000 

.01 

2.6 

.0030 

19700 

July  11 

,  None. 

V.  alight. 

.00 

6.50 

.0006 

.0030 

.42 

.0600 

.0000 

.04 

2.3 

.0000 

20118 

AuiT.  10 

None. 

V.  alight. 

.01 

6.90 

.0004 

.0008 

.40 

.0300 

.0000 

.02 

2.6 

.0020 

20492 

Sept.  14 

1  None. 

None. 

.00 

6.80 

.0002 

.0002 

.38 

.0300 

.0000 

.03 

2.2 

.0000 

20810 

Oct     13 

V.allght.. 

V.allght. 

.03 

7.00  1 

.0032 

.0044 

.44 

.0400 

.0000 

.03 

3.3 

.0000 

21102 

Not.    9 

None. 

V.allght. 

.01 

6.70 

.0010 

.0044 

.48 

.0630 

.0000 

.04 

3.8 

.0010 

21501 

D»c.  13 

V.  sUght. 

V.allght. 

.06 
.01 

8.00 

.0008 

.0074 

.62 

.0400 

.0000 

.06 

4.7 

.0010 

Av 

6.07 

.0006 

.0023 

.44 

.0452 

.0000 

.03 

2.8 

.0000 

Odor,  Dooe. The  aamplea  were  collected  from  the  well. 
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WESTON. 

The  advice  of  the  State  Board  of  Health  to  Charles  W.  Hubbard, 
with  reference  to  a  proposed  water  supply  for  several  houses  in  the 
south-easterly  portion  of  the  town  of  Weston  may  be  found  on  pages 
53  to  «55  of  this  volume.  The  results  of  analyses  of  samples  of 
water  collected  during  the  investigations  are  given  in  the  following 
tables :  — 


Chemical  Eocaminalion  of  Water  from  a  Pond  in  the  SotUherly  Fart  of  Waton, 

[ParU  per  100,000.] 


i 

a 

s 


20085 


c 
§ 


e 


1S97. 

Sept.  30 


Appbasajios. 


I 


Blight. 


Com. 


5 

a 


1.10 


Rbsiduk  om 
Evapora- 
tion. 


I 


§ 
el 


8.06 


2.78 


AmfoinA. 

Albuminoid 

i 

• 

i 

• 

1 

• 

A 

fM 

H 

S 

00 

.0200.0000 


.0AM 


.0104 


Odor,  ditthieUy  mooldy  and  aopleasaot. The  sample  was  collected  from  a  pond  oo  the  eetate  of 

Charles  W.  Hubbard,  in  Wesion,  about  4,000  feet  north-west  of  the  Wellesley  Farms  staUoo,  ea  ^ 
Boston  Sc  Albany  Railroad. 


Chemical  Examination  of  Water  from  Tubular  Test  Wells  in  the  Southerly  Pari  of 

Weston* 

[ParU  per  100,000.] 


• 

Appeabamos. 

a 

1 
Ammovia. 

f 

NlTROOBir 

1   i 

— ~ 

^s 

AS 

a 

1^ 

^C 

I 

9 

1 

ate  of 
CoU 

1 

a 

i 

1 

\  ^ 

1 

Chlorine. 

i 
1 

i 

4 

M 

• 

1 

, 

^ 

o       ! 

H 

tt 

o 

« 

*    £ 

< 

SQ 

7i 

o 

mm             " 

1S97. 

1 

• 

20686 

Sept.  80 

V.  Slight, 
milky. 

V.  slight. 

.03 

8.00 

.0006 

.0064 

.32 

.0000 

.0000 

.02 

2.S  ,.0» 

1 

20687 

Sept.  SO 

1 

V.  slight. 

V.  slight. 

.81 

6.00 

.0038 

.0236 

.48 

.0180 

.0000 

.87 

4.6  :.«NI> 

1 

Odor,  faintly  mnsty.  >— The  samples  were  collected  from  tnbnlar  test  wells  located  In  the  Tsllqr  ol 
a  brook  flowing  through  the  estate  of  Charles  W.  Hnbbard,  in  Weston,  and  entering  the  Cbarl««  fSt*^ 
abont  1,800  feet  north  of  the  Wellesley  Fterms  station  on  the  Boston  8c  Albany  Railroad.  The  tt^ 
sample  was  collected  from  a  well  located  about  half  a  mile  from  the  month  of  the  brook;  tbsi 
from  a  well  located  abont  oneOhird  of  a  mile  from  the  month  of  the  brook. 
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VTBST  SPBINGFTELB. 

Water  Supply  op  West  Springfield. 

Chemical  Examination  of  Water  from  a  Faucet  supplied  from  the  Reservoir  of  the 

West  Springfield  Water  Works. 

[ParU  per  100,000.] 


B 

s 

'A 


e 
% 

I 

O 

s 

m 
Q 


1S728 
20317 
S0752 


1S»7. 

Mar.    9 

Aug.  28 
Oct.    11 


At. 


Appbabawob. 


2 

a 
H 


e 


\ 


_o 

o 


Slight. 
V.  slight. 
V  slight. 


Slight. 
Slight. 
V.  slight. 


.20 
.21 
.20 


.20 


Rksidub  ok 

EVAPOBA- 
TION. 


s 


e 


i 


4.45 
5.80 
5.20 


4.87* 


1.05 
1.85 


1.20 


Ammomia. 


I 


AlbamiDAid. 


1 

► 

1 

8 

i 

H 

c 

00 

.0000 
.0030 
.0014 


.0016 


.0180 
.0128 
.0130 


.0157* 


.0074 
.0084 


.0079 


.0112 
.0044 


.0078 


e 
1 

e 

NiTBOOBK 
AS 

1 

1 

.14 

.0000 

.0000 

.11 

.0060 

.0000 

.14 

.0080 
.0027 

.0000 

.18 

1 

.0000 

s 

s 

m 

e 
o 
O 

e 
o 
te 
ts 

M 
O 


c 


.10 
.26 
.48 


.80 


2.5 
2.6 
3.1 


2.7 


•  ExolaslTe  of  No.  20752. 

Odor  of  the  first  sample,  dlstloetly  fishy;  of  the  second,  distinctly  vegetahleand  grassy;  of  the  last, 
distinctly  grassy. The  samplea  were  collected  from  a  faucet  in  the  town. 

Microscopical  Examination. 

No.  18728.  DiatomaeesB,  MfeloHra,  36;  muchia,  40;  8yn^ra$  1^>  Infosorla,  Dinohrj/on^  12; 
Eugltnat  ^'»  Mfonast  4;  Pieridinium,  882.  Vermes,  Rotatorian  ova,  4.  Miscellaneons,  ZoVglaa,  40. 
Total.  028. 

No.  20817.  Diatomacen,  JfeWdion,  1 ;  3yn€dra,19;  Tabellaria,  2.  Alg«,  Protoeoccutti;  Xaphid- 
ium,  4.    M lacellaneoas,  Zodglasa,  40.    Total,  71. 

No.  20752.  DiatomacesB,  AiterUmella,  14;  CydoUUa,  4;  Meridion,  4;  yavicula,2;  S^ntdra,  34; 
Tabellarta,24.  Alg»,  8c^nede9mu9,  2;  8taura$trum,  2.  Infusoria,  Mona$,  2:  7VacA«/om<mas,  2. 
Vermee,  Anurea,  2.    Miscellaneous,  ZoogktOt  6.    Total,  97. 

J 

Cheinicai  Examination  of  Water  from  Lathrop  Spring,  West  Springfii  Id, 

[ParU  per  100,000.] 


S 

3 

2 


o 

s 

o 


s 


20315 


Aug.  28 


20751     Oct.     11 


Appbabaxob. 


c 
o 

a 


Nona. 
Nona. 


V.  slight. 
Nona. 


5 


.00 
.00 


5C4 


6.70 
T.30 


AMMOKIA. 

i 

i 

s 

Free. 

Albu- 
minoid. 

.0012 
.0002 

.0014 
.0014 

.18 
.15 

KlTBOOBB 

AS 

i 

■ 

t 

^ 

sc 

9Q 

.0150 

.0000 

.0120 

.0000 

01 

4.2 

02 

4.9 

.0000 
.0010 


Odor»  none.  •— >  The  saroplet  were  collected  from  the  spring. 
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Chemical  Examination  of  Water  from  the  Receiving  Well  of  the  West  Spring/kid 

Water  Works. 

[ParU  per  100,000.] 


a 

a 


^5 
I 


20310 
20750 


1S97. 

Aug.  28 

Oct.    11 


AmujuuioB. 


^ 
9 


a 


None. 
None. 


Slight. 
V.  slight 


.02 
.00 


c 


§* 


I 


8.80 
8.20 


Ammoitia. 


I 


i 

a 


.0012 
.0002 


.0026 
.0008 


MlTBOQBS 

i 
1 

AS 

• 

s 
1 

• 

1 

r 

•* 

g 

*<« 

S 

.40 

.1600 

.0000 

.01 

.1100 

.0000 

1 


o 


« 


.00 
.01 


I 


8.» 

3.9 


Odor,  0006.     A  faintly  Tegetable  odor  was  developed  la  the  second  sample  on  heating.— Tte 
samples  were  collected  from  a  faocet  in  the  village  of  Mitteneagae,  sapplied  from  the  well. 

Water  Supply  op  West  Stockbridoe.  —  East  Mountain  Wateb 

Company. 

Chemical  Examination  of  Water  from  East  Mountain  Spring, 

[ParU  per  100,000.] 


I 


I 


6 


21008 
21701 


AmA&ixos. 

• 

«1 

s 

1 

• 

1 

s 

j§ 

g 

2 

8 

1S97. 

Oct.   20  :  None. 

Dee.  20  I  V.  slight. 


V.  slight. 
None. 


.20 
.06 


I 


4.06 
8.80 


Ammomia. 


I 


I 


si 


.0008 
.0000 


.0080 
.0022 


.00 
.10 


NrTBOOBV 

AS 


1 

• 

s 

1 

S 

as 

'8 

a 


.0000 

.0030 


.0000 
.0000 


i 

e 

I 

s 


i 


.14 

.08 


t.4  .   • 

1.3  .m 


Odor,  none,  becoming  faintly  vegetable  on  heating. The  samples  represent  water  froa  tht  Im* 

Mountain  Spring,  the  orginal  sonroe  of  supply  of  the  town  of  West  Stockbrldge.    The  first  saapli «» 
collected  from  the  spring,  and  the  second  sample  from  a  Ikuoet  in  the  town. 


Chemical  Examination  of  Water  from  the  Reservoir  of  the  East  Mountain  WaUr 

Company  near  Lenox  Road, 

[ParU  per  100,000.] 


Date  of 

Collection. 

ArPBAEAllCK. 

Residue  on 

Evaporation. 

Ammovia. 

Chlorine. 

AS 

• 

1 

s 

• 

m 

1 

a 
55 

• 

\ 

! 

o 

6 

• 

1 

i 

s 

1 

1 

i  i 

21000 
21700 

* 

1S97. 

Oct.  30 

Dec  29 

None. 
Slight. 

None. 
V.sUght. 

.03 
.03 

10.46 
7.00 

.0010 
.0000 

.0080 
.0014 

.08 
.08 

.0090 
.0070 

.0001 

1 

.0000 

1 

i 

.01  !    t.(  ' 

1                                                                                 4 

8 

e 


Odor  of  the  first  sample,  faintly  vegeUble;  of  the  last,  none. The  first  sample  vss  eoOs^ 

from  the  reservoir  near  Lenox  Eoad ;  the  last,  from  a  faucet  In  the  village,  supplied  from  this 
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WEYMOUTH. 


Water  Supply  op  Weymouth. 


Chemical  Examination  of  Water  from  Oreat  Pond^  in  WeymatUh, 

[ParU  per  100,000.] 


B 

o 


a 

e 


ArPCABAVCB. 


a 


a 

i 
I 


6 


18501 
I9I42 
19712 
20818 
20977 
21889 


1S»7. 

Feb.  15 
Apr.  20 
Jaoe  28 
Aug.  30 
Oct.  27 
Dec.  20 


V.  slight. 
V.  slight. 
V.  slight. 
None. 
V.  slight. 
V.  slight. 


Cods. 

Slight. 

Cons. 

Slight. 

Slight. 

Coos. 


1.20 
0.90 
1.06 
0.66 
0.60 
1.10 


Rksidck  om 

EVAPOKA- 
TIOH. 


I 


4.75 
3.86 
4.26 
3.76 
3.16 
4.76 


2.46 
2.16 
2.10 
1.70 
1.70 
2.46 


Ammomia. 


Albuminoid. 


I 


.0026 
.0012 
.0006 
.0014 
.0012 
.0008 


.02461 
.0248 
.0186 
.0170 
.0174 
.0200 


t 
I 


00 


.0216 
.0234 
.0176 
.0168 
.0168 
.0108 


.0080 
.0014 
.0010 
.0012! 
.0016 
.0002 


s 


.68 
.61 
.62 
.60 
.68 
.70 


Nrbookk 


.0060 
,0030 
.0000 
.0020 
.0070 
.0040 


I 

i: 


.0000 
.0000 
.0000 
.0000 
.0000 
.0000 


.00 
.78 
.88 
.76 
.60 
.84 


i 

a 

I 


1.4 
0.6 
0.8 
0.6 
0.6 
1.8 


Averages  by  Tears, 


, 

1892 

. 

1 
0.94 

3.82 

1.86 

.0000 

.0178 

.0166 

.0017 

.61 

.0077 

.0000 

0.4 

• 

1893 

. 

. 

0.76 

3.86 

1.66 

.0003 

.0163 

.0139  .0025 

.67 

.0008 

.0000 

.68 

0.6 

- 

1894 

. 

. 

0.77 

3.90 

1.60 

.0003 

.0169 

.01561.0013 

.61 

.0015 

.0000 

.67 

0.7 

• 

1896 

. 

« 

0.82 

4.07 

1.99 

.0006 

.0196 

.0183  .0013 

.66 

.0040 

.0000 

.80 

0.6 

• 

1896 

• 

. 

0.82 

4.00 

1.97 

.0006 

.0184 

.016l!.0023 

.67 

.0045 

.0000 

.78 

0.6 

• 

1897 

^ 

•• 

0.92 

4.08 

2.09 

.0018 

.0204 

.0190  .0014 

.66 

.0086 

.0000 

.n 

0.8 

NoTB  to  analyses  of  1897 :  Odor,  vegetable. The  samples  were  collected  from  faacets  In  the  town, 

sapplied  with  water  from  the  pond. 


Water  Supply  op  Whitman. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Whitman, 
with  reference  to  the  protection  of  the  purity  of  the  water  supply  of 
the  town,  may  be  found  on  pages  93  and  94  of  this  volume. 

Chemical  Examination  <tf  Water  from  the  Filter-gallery  of  the  Whitman  Water 

Works. 

[ParU  per  100,000.] 


1 

Appbaraiicb. 

0 

AMMOmA. 

NlTBOOBII 
AS 

• 

at 

.   1 

0 

• 

? 

• 

«i 

©2. 

minold 

• 

• 

0 

• 

e 
.0 

a 

a 

5 

S 

s 

a 

0 

§5 

i 

8 

1 

1 

1 

• 

1 

e6 

1 

• 

»5 

«      ! 

H 

00 

6 

as 

h. 

0 

as 

sc 

0 

n 

18»7. 

18264 

Jan.    18 

V.  slight. 

Slight. 

0.00 

2.90 

.0042 

.0112 

0.08 

.0030 

.0000 

.02 

0.0 

.0060 

19070 

Apr.  20 

V.  slight. 

Slight. 

0.80 

6.10 

.0034 

.0224 

0.78 

.0150 

.0001 

.72 

1.6 

.1100 

19818 

Joly   19 

V.  slight. 

V.  slight 

1.15 

6.96 

.0036 

.0366 

0.90 

,.0050 

.0001 

.91 

2.1 

. 

20700 

Oct.   IS 

Slight. 

V.  slight. 

0.47 
0.60, 

1 

7.80 

.0068 

.0310 

1.27 

.0280 

.0000 

.64 

2.6 

.0140 

At... 

1 

6.09 

.0046 

.0263 

0.76 

.0127 

.0000 

.66 

1.6 

.0480 

Odor  of  the  first  sample,  none;  of  the  others,  distinctly  Tegetable.— —  No.  19818  was  collected  from 
m  faacot  In  the  town;  the  other  samples,  from  the  filter- gallery. 
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WHITMAN. 

Chemical  Examination  of  Water  from  Hobarfs  Pond,  Whitman, 

[ParU  per  100,000.] 


B 

s 


B 

o 


! 

o 

2 

m 


ArPEAKAirCB. 


1 


«1 

c 

I 


Uksidce  ox 

EVAPOIU- 
TIOK. 


S 


l92Ki 
18667 

19000 
10817 
20760 


At. 


1H97. 

Jan. 18 

Feb.26 
Apr.20 
July  10 
Oct.  12 


y.  slight. 

Distinct, 

milky. 

V.  slight. 

V.  slight. 

V.  slight. 


V.  slight. 
SUght. 
Slight. 
V.  slight. 
V.  slight. 


0.72 
0.66 
0.76 
1.16 

0.48* 

I 


0.76 


7.76 
6.60 
4.80 
6.96 
7.66 


6.66 


:3 

?1 


S 


2.66 
2.10 
2.06 
2.80 
2.86 


2.47 


Ammokia, 


Albuminoid. 


I 


1 


I 

00 


.0022 
.0064 
.0016 
.0012 
.0006 


.0024 


.0178 
.0202 
.0804 
.0686 


.0178 
.0192 


.0000 
.0010 


.0276.0028 
.0460.0085 


o 


NiTKOOBX 

AS 


I 


I, 


i 

a 

s 

• 
B 
C 
w 
e 

M 

o 


0.61 
0.80 
0.76 
0.90 


.0480.0003 


0.68    M 


.03.V2.0840J.001-J   1.26, 


.0814 


.0200  .0002  '  0.4S    1.7 


.0080.0001 
.0000.0000 

.0000.0000 


O.n  1.4 
l.U  u 
o.n   J.0 


.0287 


-I 


.00271,0.86 1.0162 

1        il 


.0001    0.79    l.S 


Odor,  distiocUy  vegetable. -^  The  samples  were  collected  from  the  poDd. 


Chemical  Examination  of  Water  from  Shumatuscacant  River,  in  Abington, 

[ParU  per  100,000.] 


I 

0 


18664 
18666 
18666 


6 


1S97. 

Feb.  26 

Feb.  26 
Feb.  26 


ArPBABAWOa. 


^ 

^ 


o 


Slight. 

Nooe. 

Distinct, 
mUky. 


Slight. 
V.  slight. 
Slight. 


0.46 
0.60 
0.67 


Rksidck  on 

EVAPOBA- 
TIOM. 


I 


c 
o 

I 


I 


4.90 
4.20 
4.90 


1.90 
1.90 
2.00 


AmoinA. 


Albnmlnoid. 

• 

1 

1 

i 

1 

1 

si 

u» 

H 

s 

00 

.0026 


.0172 


.0014  .0140 
.0086.0238 


'I 

I  KrrBoou 

AS 


• 

5 

s 

S 

r 

s 

ac 

s 

E 

3 

I        i 

"  1 


.0104.0068  .67     .0600.0001  .42    U 
.0140  .0000  .72     .0260  .0000  .S»  .  O.f 


.0226^.0012  .66     .0160.0001  .«    14 

Il        II 


Odor,  distinctly  vegetable.— -The  first  sample  was  collected  from  the  stream  Jost  above  the  vlQaf* 
of  North  Ablngton ;  the  second,  from  the  stream  at  the  npper  end  of  the  mill  pond,  Jost  above  the  tiUafi 
of  Ablngton ;  the  last,  from  the  stream  at  the  upper  end  of  Hobart's  Pond. 
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wiuliamstown. 
Water  Supply  of  Williamstown.  —  Williamstown  Water 

Company. 

Chemical  ExamincUion  of  Water  from  Cold  Spring  Reservoir^  Williamstown, 

[Paru  per  100,000.] 


Date  of 

Collection. 

Appbabaxos. 

Betldne  on 

Evaporation. 

Ammohia. 

1 

o 

NiTHOOBN 
AS 

Ozjgen 

Consumed. 

• 

1 

0 

• 

1 

•** 

i 

a 

i 

t 

Q 
< 

• 

1 

e 

• 

3 

1 

1MI8 

1897. 

Feb.  23 

None. 

None. 

.00 

11.50 

.0002 

.0006 

.06 

.0800 

.0000 

.08 

6.6 

.0020 

19125 

Apr.  27  ; 

None. 

V.  alight. 

.00 

10.40 

.0000 

.0014 

.06 

.0250 

.0000 

.02 

8.9 

.0020 

1M61 

Jaoe  22 

V.  alight. 

Slight. 

.01 

9.40 

.0002 

.0016 

.06 

.0160 

.0000 

.01 

7.8 

.0070 

90t71 

Aug.  24 

None. 

None. 

.00 

14.10  , 

1 

.0004 

.0004 

.04 

.0320 

.0000 

.00 

11.0 

.0000 

20M9 

Oct.  2e 

None. 

None. 

.08 

13.90 

.0002 

.0084 

.09 

.0600 

.0000 

.01 

12.6 

.0010 

21673 

Dec.  27 

Decided. 

Slight. 

.05 
.01 
.01 

10.80 

.0014 

.0018 

.08 

.0820 

.0001 

.02 

9.1 

.0000 

Av... 

1897 

11.68 

.0004 

.0015 

.06 

.0825 

.0000 
.0000 

.01 

9.2 

.0020 

Av.. . 

1896 

\ 
1 

12.02 

.0007 

.0020 

.06 

.0888 

.02 

12.2 

.0026 

Odor,  none.    A  faintly  vegetable  odor  was  developed  In  two  of  the  aamples  on  heating.  • 
waa  eoUeeted  from  the  reservoir;  the  other  aamples,  from  fancets  in  the  town. 


No.  20271 


ChemiccU  Examination  of  Water  from  Sherman  Spring  Beservoir^  Williamstoum. 

[ParU  per  100,000.] 


Date  of 

Collection. 

1 
Appbabakob. 

Residue  on 
Evaporation. 

AMMOIIIA. 

1 

i 

NiTROOKM 
AS 

Oxygen 

Consumed. 

i 

a 

f 

X 

1' 

a 

3 

as 

Turbidity. 

1 

8 

• 

1 

Albu- 
mlnold. 

■ 

1 

• 

1 

18616 

1897. 

Feb.  23 

None. 

V.  slight. 

.00 

10.80 

.0008 

.0012 

.06 

.0200 

.0000 

.00 

7.4 

.0010 

19128 

Apr.  27 

None. 

V.sUght. 

.00 

7.10 

.0004 

.0018 

.07 

.0050 

.0000 

.02 

5.8 

.0000 

19563 

Jone  22 

None. 

V.  slight. 

.00 

10.00 

.0000 

.0008 

.04 

.0120 

.0000 

.00 

8.1 

.0000 

202T8 

Aoff.  24 

None. 

Slight. 

.01 

8.10 

.0016 

.0042 

.05 

.0070 

.0000 

.04 

5.9 

.0000 

20067 

Oct.   26 

•  None. 

V  slight. 

.05 

8.10 

.0006 

.0040 

.06 

.0220 

.0001 

.04 

6.9 

.0020 

21671 

D«e.  27 

'v.  Blight. 

1 

Cons. 

.00 
.01 
.01 

8.00 

1 

.0014 

.0016 

.08 

.0120 

.0000 

.07 

6.4 

.0000 

A  V 

1807 

1 
8.60 

.0008 

.0023 

.06 

.0130 

.0000 

.03 

6.7 

.0005 

.......... 

i      - 

_ 

Av. 

1896 

7.15 

.0024 

.0061 

.06 

.0083 

.0001 

.04 

5.8 

.0018 

Odor,  none.    A  faintly  vegetable  odor  was  developed  in  some  of  the  samples  on  heatlDg. 
asmples  were  collected  from  the  reservoir. 


The 
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WILIilAMSTOWN. 

Chemical  Examination  of  Water  from  Flora  Qlen  Reservoir^  WUhamstowtL 

[Parte  per  100,000.] 


Rksiddk  oil 

(    . 

a 

ArPSAlAVCB. 

£VAPOKA- 

Ammonia. 

NiTBoon     ^ 

1 

• 

nov. 

1 

AS 

a 
• 
e 

• 

e 

Albuminoid. 

1 

a 

m 

1 

1 

«2 

a 

1 

i 

• 

1 

it 
r 

i 

• 

1 

I 

1 

•a 
^1 

• 

e 

1   Ji 

II 

11 

» 

O 

H 

« 

H 

h. 

H 

Q 

*      t 

»         X,       OS 

1S»7. 

1 

18610 

P«b.  23 

V.sHght,  V.  slight. 

.03 

5.20 

0.75 

.0002 

.0082 

.0026 

.0006  .09 

.00T(» 

.0000  .or  S.4 

milky. 

1 

' 

10120 

Apr.  27 

Nooe. 

None. 

.06 

4.10 

0.30 

.0000 

.0050 

.0060 

.0000  .06 

1 

.0030 

.0000  .06    11 

1 

10560 

Jiiae  22 

Slight, 
milky. 

V.sHght. 

.12 

5.10 

0.90 

.0012 

.0068 

.0030 

.0038  .04 

1 

.0020  .0000  .M    U 

20270 

Aug.  24 

Blight. 

V.  slight. 

.04 

5.50 

0.60 

.0008 

.0068 

.0042 

.0026  .08  ! 

.0000.00001.10    %A 

20070 

Oct.  26 

V.  tUght. 

Slight. 

.05 

5.00 

1.06 

.0006 

.0118 

.0088 

.0090  .12  ' 

1 

.0080  .0000^  .n  I  44 

1 

21674 

Deo.  27 

Decided. 

OODS. 

.11 
.07 
.04 

4.60 

0.50 

1 

.0016 
.0007 
.0011 

.0088 
.0062 
.0070 

.0036 

.0002 

1 

.10 

1 

.08 

1 

.0070  .0000 

1 

.04  !  IS 

At... 

1807 

5.05 

0.68 

.0045  .0017 

1 
.0O45..OO00 

.0052.0000 

.w  u 

1 

A.T... 

1896 

5.81 

0.40 

.oo:. '  rtoift  ..OT 

t 

.01     1-4 

1 

1 

i 

Odor,  fftioily  Tegeteble  or  none.— —The  SAinples  were  collected  from  the  resenrolr. 


Chemical  Examination  of  Water  from  Paul  Brook  Reservoir^  WiUiamstoum, 

[Parte  per  100,000.] 


I 


18617 
19124 


1S»7. 

Feb.  23 

Apr.  27 


19562  Jaoe  22 
20272  Aag.24 
20968;  Oot.  26 
21672  Dee.  27 


At.. 


At.. 


1897 


1896 


ArPEARANCB. 


a 


None. 
None. 
Nooe. 
Nooe. 
None. 
Slight. 


n 


a 


V.  slight. 

V.sHght. 

V.sHght. 

None. 

V.  slight. 

Cons. 


.00 
.00 
.00 
.00 
.06 
.09 


.02 


.01 


Rksidub  on 

EVArOBA* 
TIOK. 


8| 


Ammohia. 


I 


4.00 
3.00 
8.80 
4.60 
3.80 
8.70 


3.77» 


4.93 


0.40 

1.40 
1.15 
0.T5 


0.92 


0.54 


I 


Albuminoid. 


I 


00 


.0016.0022 
.0006.0020 
.OOO2I.OOI4 
0004  .0018 


,0008 
,0010 


.0008 


.0005 


.0042 
.0050 


.0020 

.0006 
.0064 
.0080 


.0032*  .0022 


.0085 


.0025 


NrrBOOBJc  '  "^ 

AS  E 


II     ^ 


;  o 


.04 

.0000:  .08 

-    f.04 

.0012  .06 

.0008  .09 


.006<M.< 


1     c 

f  ! 

O  I  - 


.00201.06 


0000  .04  M 

.0090  .0000  .64  S.S 

.0070  .0000,  .01  t.1 

.0050'. 0000  .06  ;  M 

.0090^.0000  .08  M 

.oosoLoooo  .01  M 

li        I        •' 


.0010  .06   '.0062 .0000  .04     S.7 


.0010 


.06 


.0078. 


.OOOOi  .06     M 


•  BxcluslTe  of  Nos.  18617  and  19562. 
Odor,  oooe. The  samples  were  colleeted  from  the  resenrolr. 
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TVIXCHENDON. 


Water  Supply  op  Winohendon. 


Chemical  ExamincUion  of  Water  from  the  Well  of  the  Winchendon  Water  Works, 


[ParU  per  100,000.] 


B 
a 
?5 


1899S 
ISMl 
18833 
19115 
19313 
1959a 
19940 
20284 
20«7 
90996 
21326 
21716 


B 
O 

^5 


1997. 

.Ian.  27 
Feb.  22 
Mar.  22 
Apr.  26 
May  24 
June  28 
Joly  27  1 
'  Aug.  26 
8epu28 
Oct.  27 
Nov.  23 
Deo.  30 


At. 


APPBABAHCB. 


Nona. 

V.  slight. 

None. 

None. 

None. 

None. 

None. 

V  ellght. 

Nona. 

None. 

None. 

None. 

None. 

Blight. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

y  slight. 

V.tUght. 

V.  alight. 

.00 
.00 
.00 
.02 
.00 
.00 
.06 
.00 
.07 
.00 
.04 
.02 


.02 


4.00 
2.30 
2.40 
2.70 
2.60 
8.50 
6.50 
8.60 
4.10 
8.60 
8.80 
8.70 


8.48 


Ammokia. 


.0000 
.0008 
.0018 
.0004 
.0000 
.0006 
.0006 
.0002 
.0004 
.0014 
.0012 
.0002 


.0006 


.0020 
.0018 
.0020 
.0016 
.0012 
.0012 
.0080 
.0022 
.0024 
.0016 
.0026 
.0012 


.0019 


.14 
.14 
.11 
.12 
.12 
.10 
.14 
.18 
.11 
.11 
.12 
.14 


.12 


NlTBOOKir 
AS 


.0060 
.0080 
.0070 
.0U30 
.0080 
.0050 
.0100 
.0080 
.0000 
.0000 
.0040 
.0060 


.0040 


i 


I 


.0000 

.00 

1.6 

.0000 

.02 

1.8 

.0001 

.02 

1.8 

.0000 

.01 

1.6 

.0000 

.00 

l.l 

.0000 

.07 

1.1 

.0000 

.06 

2.0 

.0001 

.00 

1.6 

.0000 

.02 

1.9 

.0000 

.01 

2.0 

.0000 

.02 

2.0 

.0000 

.01 

2.1 

.0000 

.08 

1.6 

.0000 

.0000 
.0080 
.0000 
.0000 
.0120 
.0290 
.0000 
.0040 
.0040 
.0020 
.0030 


.0047 


Odor,  none. Nos.  18803, 18681, 18838, 19116, 19818  and  20294  wera  eoUeoted  from  the  wall;  the 

oihara,  from  a  fanoat  In  the  vlllaga. 


Water  Supply  of  Winchester. 

Chemical  Examination  of  Water  from  the  North  Reservoir  of  the  Winchester 

Water  Works, 

[ParU  per  100,000.] 


B 

a 


s 
s 


18251 
18427 
1S6M 
18066 
19164 
19374 
19717 
19968 
20384 
90726 
21082 
3144« 


Jan.  18 

:  Feb.    2 

Mmr.    2 

Apr.    6 

I  May     4 

i  Jane   2 

Joly    6 

Ao^.   8 

»epu  7 

Oct.     6 

Not.    2 

Dee.    6 


Appsasahob. 


1 


Slight. 
V.  slight. 
V  slight. 
Slight. 
SIlRht. 
Blight. 
Slight. 
Slight. 
V.  Blight. 
V.  slight. 
V.  slight. 
V.  slight. 


Blight 
V.  Blight, 
y.  Blight. 
Blight. 
V.  slight. 
Slight. 
Sltuht. 
Slight. 
V  slight. 
V.  Blight 
V.  slight. 
V.  slight. 


I 


.16 
.10 
.10 
.10 
.12 
.12 
.06 
.09 
.05 
.18 
.11 
.08 


RK81DCB  OH 

EVAPORA- 

TIOK. 


14.00 

6.65 
6.95 
6.35 
6.80 
6.16 
6.85 
6.60 
6.26 
6.16 
6.66 
6.96 


e 


8.96 
2.20 
1.70 
1.75 
1.80 
1.60 
1.50 
1.75 
2.06 
1.85 
1.60 
1.86 


Ammovu. 


Albuminoid. 

^ 

• 

P> 

« 

i 

1 

h. 

H 

A 

00 

.0096 
.0120 
.0110 
.0080 
.0024 
.0072 
.0050 
.0014 
.0012 
.0006 
.0026 
.0020 


.0220 
.0282 
.0280 
.0292 
.0264 
.0260 
.0282 
.0288 
.0250 
.0262 
.0270 
.0246 


.0218 
.0222 
.0210 
.0240 
.0242 
.0202 
.0228 
.0228 
.0228 
.0240 
.0228 
.0216 


.0002 
.0010 
.0020 
.0062 
.0012 
.0058 
.0054 
.0060 
.0022 
.0012 
.0042 
.0080 


.98 

.84 
.79 
1.78 
1.76 
,.72 
'.82 
.73 
1.75 
1.77 
1.78 
1.82 


Nrraoosv 

AS 


I 


8 


.0180 
.0180 


.0003 
.0001 


0150  .0001 


.0250 
.0480 
.0080 
.0040 
.0000 
.0020 
.0030 
.0000 
.0090 


.0002 
.0002 
.0001 
.0001 
.0000 
.0000 
.0000 
.0000 
.0001 


i 

s 

Q 

a 
« 

M 

o 


.86 
.38 
.38 
.82 
.27 
.26 
.29 
.31 
.82 
.31 
.80 
.24 


i 


2.T 
2.7 
2.8 
2.6 
2.6 
3.0 
2.6 
2.6 
2.7 
2.6 
2.6 
8.1 
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TVTNCHESTEB. 

Chemical  ExamincUion  of  WcUer  from  the  North  Reservoir  of  the  Winchester 

Water  Works — Concluded. 

Averages  by  Years. 

[ParU  per  100,000.] 


■ 

S 

1 

Appbasawoi. 

kk8idck  om 
Evapora- 
tion. 

Ammohia. 

• 

1 

.47 
-.47 
.62 
.61 
1.60 
.60 
.82 
.01 
.86 

NtTIOOKX        ^    1 

A6           '      B 

• 

if 

1 

i 

• 

• 

1 

Albamlnold. 

• 

0 

1 

• 

1 
1 

• 

1 

a 

CD 

i 
1 

1     1    s 

- 

1888 

1880 

1800 

1801 

1802 

1808 

1804 

1806   , 

1800 

1807 

- 

- 

.16 
.14 
.00 
.10 
.00 
.07 
.00 
.11 
.12 
.10 

4.08 
4.62 
6.30 
4.04 
6.23 
6.13 
6.86 
6.60 
8.32 
6.70 

1.24 
1.18 
1.31 
1.80 
1.60 
1.02 
1.86 
2.06 
1.04 
1.88 

.0046 

;.0022 

j.0017 

,.0034 

1.0068 

.0066 

.0017 

.0024 

.0022 

.0048 

.0273 
.0222 
.0201 
.0222 
.0217 
.0262 
.0108 
.0203 
.0242 
.0256 

.0176 
.0160 
.0100 
.0177 
.0172 
.0160 
.0100 
.0184 
.0226 

.0047 
.0041 
.0063 
.0040 
.0080 
.0038 
.0034 
.0068 
.0031 

.0131  .0008      .      . 
.0106 .0003      -      . 
.0168 .0002,     .     2.T 
.0162.0001'     -     2.1 
.0102 .0002      -     2.6 
.0127  .0002  .27     2.1 
.0076  .OOUl    .26     2.6 
.0183.0002  .20     2.6 
.0110.0001   .32     2.4 
.0121  .0001;  .31  •  2.7 

NoTS  to  analytes  of  1807:   Odor,  disUootly  vegetable. The  eamplee  were  eirileoted  fron  tki 

reservoir,  near  the  gate-houee. 

Microscopical  Examination  of  Water  from  the  North  Reservoir  of  the  Winchester 

Water  Works. 

[Nnmber  of  orgaDlems  per  enblo  oentlmetor.] 


1S»7. 


Jan. 


Feb. 


Mar. 


Apr. 


May.  June. 

I 


July 


Ang. 


Sept 


Oct    5«v.  Dee. 


Day  of  exaroioatloD,  . 
Number  of  sample,     •       •       • 

PLANTS. 

Dlatomaoeeo, 

Aetrrlooella,        •        .       . 
Tabellarla,    .       .       .        . 

Cyanophyceeo,     .     . 
Anabnoa,   .        .       .       • 

Alff89. 

Rapbidlom,  .       .       •       . 

ANIMALS. 
Bhlzopoda»  Aotinophrys,  . 

Infusoria,      .... 

Dlni»bryoD,  .... 
Peridinlum 

Vermes,        .... 
Crustacea.  Cyclops,    . 

3fi$c€llaneou9t  ZoiSgloea,    . 
Total,         .... 


16 
18261 


8 


18427  18686 


7 

18066 


6 
10164 


4 

10374 


7 
10717 


8 


10088  2038«<20726  2168221446 


19 

1 

0 

m 

1,683 

It 

t 

88 

88 

6 

1 

0 

16 

26 

0 

0 

0 

16 

12 

0 

0 

282 

1,620 

8 

2 

2 

0 

0 

0 

0 

0 

0 

t 

H 

4 

0 

0 

0 

0 

0 

0 

0 

12 

0 

0 

11 

0 

0 

3 

24 

188 

68 

8t 

19t 

11 

0 

0 

3 

24 

128 

42 

76 

182 

1,t04  414  9 

1,200  sn  64 

0      0  8 

58     4*'  8 

46      0  • 

8    8  41 

0     18  M 


6 

8 

6 

6 

0 

0 

0 

0 

8 

6.    14 

1 

6 

0 
0 

8 

0 
8 

8 

0 
2 

20 
0 

ao 

0 

0 
0 

0 

0 
0 

3 

8 
0 

10 
2 
0 

20 
18 

M    8 

18,  11 
2      • 

r  • 
81   • 

6 
6 

6 
pr. 

6 
8 

0 
0 

1 

0 

0 
0 

0 
0 

0 
pr. 

t 
8 

I 

t 

s 


10 


so 


10 


15 


10 


8 


H 


86 


18 


841 


1,718     167     100 


162 


237  jl,366  4SS     MS 
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'WINCHESTER. 

Chemical  Examination  of  Water  from  the  South  Reservoir  of  the  Winchester  Water 

Works, 

[Parte  per  100,000.] 


a 
o 


a 

m 


USftS 
1S419 
1S688 
18967 
191M 
19876 
19719 
19990 
t0388 
207S6 
21088 

21447 


19»7. 

Jan.  IS 
Feb.  2 
Har.  2 
Apr.  6 
May  4 
June  2 
July  0 
Aug.  8 
Sept.  7 
Oct.  6 
Nov.   2 

Dee.    6 


Affbjuujios. 


V.  alight. 

V.sllgbt. 

V.  slight. 

V.tUght. 

Blight. 

V.sllgbt. 

Slight. 

V.  slight. 

SHght. 

V.  slight. 

SUghL 

V.sllgbt. 


Slight. 

V.sllgbt. 

V.  slight. 

Slight. 

Slight. 

V.sllgbt. 

SHght. 

V  slight. 

Slight. 

V.sllgbt. 

Cons., 

floo. 
V.allght. 


5 


.15 
.10 
.10 
.15 
.12 
.10 
.08 
.08 
.08 
.12 
.85 

.41 


BB8IDDB  0« 

Evapora- 

tion. 

• 

e 

& 

•it 

t 
^ 

P 

4.06 

1.80 

4.00 

1.80 

6.00 

2.00 

3.40 

1.86 

8.80 

1.06 

3.60 

1.80 

8.06 

1.25 

8.86 

1.40 

8.00 

1.96 

8.45 

1.66 

8.80 

1.66 

8.70 

1.70 

Ammovia. 


Albuminoid. 

1 

i 

• 

1 

i 

o 

1 

08- 

pend 

H 

O 

00 

.0152 
.0072 
.0076 
.0070 
.0038 
.0022 
.0028 
.0014 
.0002 
.0002 
.0128 

.0120 


.0216 
.0284 
.0200 
.0264 
.0466 
.0204 
.0232 
.0278 
.0274 
.0232 
.0830 

.0206 


.0214 
.0240 
.0266 
.0204 
.0232 
.0216 
.0106 
.0244 
.0228 
.0214 
.0264 

.0238 


.0002 
.0044 
.0000 
.0050 
.0224 
.0048 
.0036 
.0034 
.0046 
.0018 
.0066 

.0068 


o 


.62 
.41 
.47 
.88 
.38 
.32 
.38 
.37 
.38 
.86 
.86 

.30 


NiTBOOBK 
AS 


I 

S 


m 

s 

£ 


.0280 
.0280 
.0170 
.0120 
.0160 
.0030 
.0020 
.0020 
.0000 
.0000 
.0000 

.0060 


.0006 
.0001 
.0001 
.0002 
.0002 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 

.0001 


» 

a 

a 

s 

a 


o 


.37 
.80 
.41 
.32 
.88 
.31 
.20 
.84 
.88 
.82 
.86 

.33 


1.7 
1.6 
1.6 
l.l 
1.8 
1.1 
1.1 
1.1 
1.6 
1.4 
1.7 

2.0 


Averages  by  Tears, 


1802 

.61 

6.17 

2.04 

.0055 

.0302 

.0318 

.0074 

.88 

.0118  .0002 

3.S 

• 

1893 

. 

. 

.84 

4.78 

1.86 

.0004 

.0291 

.0216 

.0075 

.36 

.0003.0002 

.49 

2.1 

. 

1804 

• 

. 

.18 

4.66 

1.76 

.0049 

.0267 

.0232 

.0035 

.41 

.0024 

.0001 

.46 

1.0 

• 

1806 

. 

• 

.18 

4.44 

1.77 

.0039 

.0261 

.0226 

.0035 

.41 

.0070  .0001 

.41 

1.9 

• 

1896 

«. 

. 

.16 

4.22 

1.76 

.0040 

.0326 

.0266 

.0070 

.87 

.0036'.  0000 

.48 

1.6 

" 

1897 

•• 

•• 

.16 

3.82 

1.66 

.0061 

.0282 

.0230 

.0052 

.80 

.0086.0001 

.36 

1.4 

NoTS  to  analyses  of  1897:  Odor,  generally  distinctly  vegetable;  In  May,  decidedly  flaby  and  oily. 

Oo  heating,  a  faintly  flshy  odor  was  developed  In  the  October  sample. The  aamplea  were  collected 

from  the  reeervoir,  near  the  gate^honse. 


Microscopical  Examination  of  Water  from  the  South  Reservoir  of  the  Winchester 

Water  Works. 

[Number  of  organisms  per  cnblo  centimeter.] 


1S97. 

• 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aof. 

Rept. 

Oct. 

Nov. 

Dec 

Day  of  «zamlnatlon 

16 

6 

6 

T 

e 

4 

7 

4 

8 

8 

8 

6 

Nambar  of  sample,    .... 

18268 

18420 

18688 

18967 

19166 

10876 

19719 

10990 

20888  20726 

21083 

21447 

PLANTS. 

Diatomaceeo 

1 

4 

0 

86 

1,819 

46 

0 

4 

14 

100 

106 

736 

AatertoneUa,        .... 
ByiMdra, 

0 
0 

0 

4 

0 
0 

40 
28 

1,816 
3 

86 
0 

0 
0 

0 

1 

4 
6 

34 

76 

00 
16 

786 
0 

Cyanopliyoeeo.  .... 

0 

0 

0 

0 

0 

4 

Its 

1 

t 

20 

14 

6 

Aoabwoa, 

Colo«pb»rinm,   .... 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

4 

0 

120 
0 

0 

1 

0 
2 

6 
8 

0 
14 

0 
0 

Alg9^ 

0 

t 

0 

8 

4 

6 

116 

11 

n 

to 

16 

4 

Botryeoeena,       .... 
Protoeoeens,        .... 

0 
0 

0 
2 

0 
0 

0 
0 

0 
0 

0 
0 

64 
62 

0 

11 

0 
16 

0 
10 

0 
0 

0 
0 
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WINCHESTER. 

Microscopical  Examination  of  Water  f)rom  the  South  Reservoir  of  the  WinekeMtr 

WaUr  TFbribt  — Conoluded. 

[Number  of  orgaolsnis  per  enbte  eenttmeter.] 


18S7. 

Jen. 

Feb. 

Mat. 

Apr. 

JUj. 

Jane. 

Jnlj. 

Ant. 

Sept. 

Oct. 

KoT.  Dm. 

1 
t 

ANIMALS. 

BhiflOpoda,  AcUoopbrys,    . 

0 

0 

0 

0 

0 

0 

0 

6 

0 

t 

4 

1 

Infusoria, 

a 

46 

11 

tse 

4f 

100 

t 

1 

t 

88 

8f 

II 

Dinobryoo, 

ICellomonae,        •       .       •       • 

PeridlDium, 

Uroglena, 

0 
0 
4 
0 

8S 

0 

12 

16 
0 
0 
0 

S28 

0 
8 
0 

1 
0 
0 

40 

06 
1 

1 
0 

0 
0 

t 

0 

0 
8 

2 
0 

0 
0 
0 
0 

24 

2 
0 

0 

0 

2ft 
2 
0 

4 

•1 

• 

• 

Vermes, 

0 

0 

0 

0 

1 

0 

8 

0 

4 

4 

• 

Crustacea, 

0 

pr. 

0 

pr. 

0 

0 

0 

0 

pr. 

0 

P- 

MUctUan^us,  ZoUglQi^  .       ... 

5 

0 

40 

0 

10 

10 

10 

0 

to 

101 

n 

Total, 

IS 

01 

10 

870 

1,S06 

171 

iio 

88 

61 

202 

200|7» 

1 

Chemical  Examination  of  Water  from  the  Middle  Beservoir  of  the  Winchester 

Water  Works. 

[P»rto  per  100,000.] 


18252 
1S428 
18647 
18066 
19166 
10375 
10718 
10080 
20387 
20727 
21034 
21448 


1SS7. 

Jan.  18 
Feb.    2  I 
ICer.    2, 
Apr.    6  I 
May    4  I 
Jane  2  > 
July    6 
Ang.  8 
Sept.  7 
Oct.     6 
Not.   2 
Dee.    6 


AFFBABAWflt. 


I 


Dlitlnet. 

Blight. 

SIlKbt. 

Distinct. 

V  alight. 

Blight. 

DIatlnet. 

DUtlnot. 

DUtlnot. 

BIlgbL 

DUtlnot. 

V.aUgbt. 


Gone, 
y.  tlight. 
V.  alight. 
Slight, 
y.  alight. 
Slight. 
Slight. 
Gone. 
Cone. 
Slight. 
Slight, 
y.  alight. 


.60 
.46 
.46 
.48 
.40 
.46 
.84 
.40 
.88 
.82 
.46 
.81 


UBaiDUB  o« 

EVArOBA- 

TIOM. 


6.80 
8.06 
4.46 

8.46 
8.66 
8.00 
8.66 
4.06 
6.80 
4.06 
4.10 
8.76 


i 


8.00 
2.20 
2.20 
1.60 
1.00 
1.00 
1.06 
2.06 
8.10 
2.10 
2.80 
1.66 


AMMOnA. 


i 


.0014 

.oou 

.0014 
.0000 

.0012 
.0006 

.0070 
.0116 
.0008 

.0004 
.0080 
.0016 


Albomtnold. 


.0606 
.0448 
.0448 
.0402 
.0604 
.0840 
.0886 
.0600 
.1120 
.0424 
.0710 
.0424 


.0410 
.0660 
.0886 
.0338 
.0860 
.0268 
.0200 
.0864 
.0412 
.0662 
.0402 
.087 


1 


.0106 

.0008 

.0002^ 

.0164 

.0144] 

.0072 

.0006 

.0226 

.0708 

.0072 

.0806 

.0060 


.62 
.88 

.42 
.86 
.81 
.81 
.U 
.86 
.42 
.86 
.80 
.40 


I 


.OHKy.< 


0001  { 
.0100  ,vx» 
.0180.0000  .» 
.0080  .0000  .66 
.0250  0000  .67 
.0080.0000  M 
.0000.  .0000  .52 
.0080.0000  .61 
.OOOOJ.OOOO  .81 

.0030.. 0000  i.it 

0001 


!_i_ 


Ll 
1.1 
IJ 
!  1.6 
14 
1.6 
1.0 
1.6 
1.6 
1.4 

\a 


Averages  by  Years. 


1805 
1806 
1807 


.41 
.41 
.41 


4.84 

4.46 
4.22 


2.66 

2.28 
2.15 


.0064 

.0004 
.0028 


.0608 
.0624 
.0641 


.0462 
.0878 
.0850 


.0281 
.0161 
.01821 


.41 
.86 


.0066 

.0068 
.0887 


I        I 
.0801  .TO     IJ 
.0000  .08  I  IJ 


NoTB  to  analyaea  of  1807:  Odor  In  Febmery  and  April,  dletlneily  fleby ;  at  other  tloMe, 
▼egetable  and  oecaalonally  graaay.   On  beating,  a  flaby  odor  waa  dereloped  In  tbe  Jaaoary  aad 
aamplee,  and  a  graaay  or  monldy  odor  In  aooM  of  the  other  aamplee.— Tbe  eamplee 
f  roB  tbe  reaarrolr,  near  tbe  dam. 
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WINCHESTEB. 

Microscopical  ExanUnaiion  of  Water  from  the  Middle  Reservoir  of  the  Winchester 

Water  Works. 

[Kiimb«r  of  organisms  per  enble  eentlmeUr.] 


Psf  ot  wortnattoD, 
Nnmber  of  sample, 


18»7. 


Jan. 


Feb. 


Mar. 


Apr. 


Maj. 


15 
18252 


1842818687 


7 
18086 


6 
19185 


Jane. 


Jaljr. 


Aug. 


4 
10876 


7 
10718 


4 

10089 


Sept 


Oct 


8 


8 


20387  20727 


PLANTB. 

Dlatomaoefo,     .... 

AsteriocMllat       .... 
Bynedra* 

Cyanophyoees,  .... 

AoabsBoa, 

CcBloephsBrlomi  .... 
Mkucoejetla,        .... 

Algn, 

DietyoeplMBrlam,       .       .       • 

Protoooeoiis 

Baphldlam, 

BoeDedeemae,      .... 

Belenaetmm 

Btaunuitnim,       •       .       •       • 
Blanrogenia,       .... 


88 

16 
52 


0 
0 
0 


t18 

50 

76 

82 

60 

0 

0 

0 


15t 

82 
120 


880 

0 
860 
0 
0 
0 
0 
0 


260 
608 


0 
0 


81t 

260 
0 
SO 
82 
0 
0 
0 


AKDCAL8. 

BhlEopoda. 

Inftisorla. 

OryptomoiMe,     .       .       •       . 

Dinobryon* 

MaIlomoii«e,  .  .  .  . 
Peridlnlana,  •  .  .  . 
Bai^ldomooas,  .  •  .  . 
Tradielomcmas,  •  .  •  . 
UrogleiiAt 

Vermes,. 

Crustacea* 

Ml9c§Uans<m9.  Zo^gloea,  . 

TOTAI.,     


0 

7 

0 

20 

66 

4 
6 


V 

0 


778 

0 

864 

4 

168 

172 

48 

10 


18 
0 


68 

0 

21 

1 

8 
20 

4 
0 


40 


60 


25 


161 

124 

4561 


0 
0 


654 

0 
686 
7 
11 
0 
0 
0 


88 

0 
28 

0 
8 
0 
1 
0 


188 

16 

180 


0 
0 
0 


880 

168 

0 

56 

156 
0 
0 
0 


156 

4 
152 


0 
0 
0 


858 

2 
0 
80 
272 
0 
4 
0 


250 

224 
82 


60 

60 
0 
0 


10 

5 
0 
4 

1 
0 
0 
0 


14 

6 
2 


4t 

88 

2 
2 


4t 

0 
18 
22 
0 
0 
0 
2 


14 

0 
8 


8,844 

6,800 

86 

8 


81 

0 
16 

4 
0 
0 
12 
0 


Nov. 


Dec 


8 
21084 


108 

78 
28 


420 

824 
24 
60 


814 

0 

82 

192 

0 

0 

28 

72 


108 

64 

12 


1,278 

1,200 
60 
16 


126 

0 
64 

88 
4 

16 
4 
0 


6 
21448 


58 

2 
82 
0 
8 
2 
2 
0 


pr. 


1i 


10 

1,200 

0 

0 

12 
0 
0 


0 
0 
0 
0 
0 
0 
0 


1 

0 


24 


28 

0 
0 
20 
0 
0 
6 
0 


pr. 


0 
0 


108 

0 
0 
0 
0 
0 
104 
0 


8 

0 


12 

0 

0 
2 
0 
0 

8 


pr. 


80 


60 


120 


100 


120 


480 


1,866  1,264 


1,278  601 


1,826 


460 


228 


6,906 


1»064 


1,642 


84 

86 

2 


14 

4 

8 
0 


104 

0 
30 
70 

4 

0 
0 
0 


0 
0 
0 
0 
0 
0 
0 


pr. 


207 


Water  Supply  op  Winthbop. 

(See  Bevere.) 
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TVOBURN. 


Water  Supply  of  Woburn. 


Chemical  Examination  of  Water  from  the  FiUer-gallery  of  the  Woburn  Wakr 

Works. 

[Part*  per  100»000.] 


9 
?5 


% 


18350  Jan.  25 
18546  Fab.  18 


18838 
10087 
10290 
10493 
19847 
20148 
20608 
SOOIO 
21282 
21068 


Mar.  28 
Apr.  21 
May  10 
Jana  16 
Jaly  21 
Aag.  18 
8apt.S2 
Oct.  20 
Nov.  17 
Dee.  22 


APPKABAirCK. 


z 


8 


SI 

9  tt 


I 


AuMomju 


I  ■ 

D 

a 


None. 

I 

None. 
I  Nooe. 

Nooa. 
,  Nona. 
'  Nona. 
.  None. 
I  Nooe. 
,  Nona. 
'  None. 

Nooe. 

V.  slight. 


c 

1 


Nooa. 

.02 

10.90 

.0084 

.0026 

Nooa. 

.00 

10.80 

.0088 

.0082 

Nooa. 

.00 

9.80 

.0046 

.0026 

Nooa. 

.02 

10.00 

.0066 

.0024 

Nooa. 

.00 

9.50 

.0002 

.0068 

Nooe. 

.00 

9.70 

.0046 

.0088 

Nooa. 

.00 

9.90 

.0036 

.0026 

Nooa. 

.00 

10.10 

.0062 

.0040 

Nooa. 

.00 

10.40 

.0050 

.0080 

Nooa. 

.02 

10.00 

.0046 

.0022 

V.  alight. 

.02 

10.00 

.0040 

.0024 

V.  alight. 

.04 

10.10 

.0042 

.0080 

1.44 
1.46 
1.48 
1.80 
1.86 
1.27 
1.81 
1.81 
1.81 
1.82 
1.88 
1.88 


VmOQMM 
A8 


S 


5 

2 


.0230 
.0170 
.0850 
.0280 
.0270 
.0220 
.0180 
.0140 
.0100 
.0220 
.0120 
.0210 


.0001 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0001 


s 


i 

B 

B 

s 

9 


.08 
.08 
.08 
.06 
.04 
.84 
.08 
.06 
.01 
.06 
.05 
.08 


6r 
S 

2 


4.7 

4.4  i.oooe 

4.9 
4.9   . 


4.9    .6M 

4.7  .vm 
i.o  ..oeu 


i.o 


.80« 


8.1  ,m» 

5.1  .OOlt 

5.9  .0010 

5.8  .«» 


Averages  by  Years. 


. 

1888 

- 

. 

.00 

18.00 

.0012 

.0082 

2.50 

.0848 

1 
.0000 

. 

. 

- 

1889 

- 

- 

.00 

10.84 

.0010 

.0022 

2.07 

.0872 

.0000 

- 

- 

- 

1890 

- 

- 

.01 

11.06 

.0012 

.0028 

1.91 

.0481 

.0000 

» 

8^       . 

- 

1891 

- 

- 

.00 

10.85 

.0008 

.0015 

1.79 

.0688 

.0000 

- 

4.9       - 

- 

1898 

- 

- 

.00 

11.27 

.0012 

.0024 

1.95 

.0548 

1 

.0000 

m 

8.1  .    - 

- 

1893 

- 

- 

.00 

11.50 

.0022 

.0018 

2.04 

.0447 

.0000 

.05 

8.1    .8M 

- 

1894 

- 

- 

.01 

U.02 

.0026 

.0018 

1.94 

.0388 

.0000 

.08 

8.9    .000 

- 

1895 

- 

- 

.01 

10.82 

.0061 

.0022 

1.74 

.0904 

.0000 

.08 

4.9    -9QS 

- 

1896 

- 

- 

.01 

10.49 

.0088 

.0081 

1.56 

.0848 

.0000 

.04 

8.9    .«U 

1897 

- 

.01 

10.06 

.0041 

.0032 

1.36 

.0908 

.0000 

.84 

8.9    .09U 

NoTK  to  aoalyeaa  of  1897 :  Odor,  nooa.    A  falotly  oopleaaaot  odor  waa  daralopad  la  two  of 
aamples,  on  haatlog.  ^— The  aamplaa  wara  collected  from  the  filter-gallery. 
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Chemical  ExamincUion  of  Water  from  Horn  Pond^  Wobum, 

[ParU  ptr  100,000.] 
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WOBTJRN. 


s 

a 


18349 
18545 
18887 
19086 
19289 
19492 
19846 
20142 
20607 
20900 
21281 
21662 


1S97. 

Jan.  26 

Feb.  18 
Mw.  23 
Apr.  21 
Umy  19 
Jaoe  16 
July  21 
Aug.  18 
Sept.  22 
Oct.  20 
Not.  17 
Deo.  22 


APPSABAirCB. 


1 


i 


Slight. 

V.  slight. 

v.  slight. 

y.sUght 

Slight. 

Slight. 

DUtloot. 

Cone. 

SUght. 

Cons. 

Distlnot. 

Slight. 

DUtinct. 
Distinct. 

Cons., 

green. 
Slight. 

Slight. 

Cons. 

Slight. 

Slight. 

Slight. 

Cons. 

Slight. 

Cons. 

.40 
^85 
.40 
.55 
.42 
.44 
.40 
.82 
.88 
.42 
.35 
.47 


Rksiduk  oh 

EVAPORA- 
TIOV. 


o 


0.25 
8.45 
7.20 
6.75 
7.05 
7.65 
8.85 
7.00 
8.20 
8.15 
7.90 
8.00 


§ 


S 


8.45 
2.90 
2.20 
1.95 
2.05 
2.80 
2.80 
1.90 
2.05 
1.95 
2.20 
1.90 


Ammobia. 


1 

Albomlnold. 

H 

t 
1 

Q 

i 

00 

.0070 
.0070 
.0096 
.0036 
.0006 
.0066 
.0080 
.0018 
.0016 
.0076 
.0106 
.0082 


.0850 
.0204 
.0800 
.0312 
.0804 
.0616 
.0510 
.0638 
.0860 
.0408 
.0298 
.0602 


.0800 
.0202 
.0192 
.0178 
.0212 
.0202 
.0254 
.0260 
.0226 
.0210 
.0236 
.0222 


.0050 
.0062 
.0108 
.0184 
.0002 
.0114 
.0256 
.0278 
.0184 
.0198 
.0062 
.0060 


s 

1 

s 

1.00 

NiTBOOBN 

AS 

• 

1 

.0750 

.0005 

1.15 

.0600 

.0005 

1.02 

.0700 

.0027 

0.89 

.0600 

.0011 

0.95 

.0400 

.0012 

0.78 

.0400 

.0005 

1.05 

.0400 

.0018 

1.05 

.0030 

.0000 

1.05 

.0000 

.0000 

1.04 

.0230 

.0002 

1 

1.11 

.0180 

.0007 

1.13 

.OS'^O 

.0005 

•a 

a 

B 
S 

6 

a 
o 


.49 
.41 
.40 
.46 
.56 
.59 
.68 
.47 
.42 
.48 
.40 
.48 


I 
1 

a 


2.7 
3.0 
2.9 
2.7 
2.7 
3.0 
3.4 
3.2 
3.6 
3.5 
4.0 
3.5 


Averages  by  Tears, 


• 

1888 

■• 

* 

.82 

11.28 

1.71 

.0186 

.0883 

^ 

- 

2.98 

.0898 

1 
.0016 

- 

- 

- 

188B 

- 

- 

.80 

8.87 

2.03 

.0092 

.0876 

.0216 

.0160 

1.98 

.0498 

.0015 

- 

* 

- 

1800 

- 

- 

.27 

10.76 

2.07 

.0080 

.0880 

.0211 

.0169 

1.98 

.0642 

.0008 

- 

3.4 

- 

1801 

- 

- 

.22 

8.90 

2.06 

.0129 

.0468 

.0287 

.0210 

1.76 

.0602 

.0009 

- 

2.9 

- 

1808 

- 

- 

.25 

10.57 

2.18 

.0110 

.0868 

.0216 

.0142 

2.42 

.0621 

.0008 

1 

- 

3.8 

- 

1803 

- 

- 

.30 

9.88 

2.51 

.0061 

.0456 

.0247 

.0208 

2.10 

.0472 

.0009 

.46 

3.2 

- 

1804 

- 

- 

.83 

9.08 

1.98 

.0066 

.0292 

.0184 

.0108 

1.84 

.0404 

.0009 

.40     3.3 

- 

1805 

- 

- 

.36 

9.48 

2.84 

.0067 

.0207 

.0206 

.0002 

1.63 

.0628 

.0014 

.48     3.4 

- 

1800 

- 

- 

.27 

8.27 

2.a 

.0048 

.0621 

.0109 

.0122 

1.18 

.0476 

.0010 

.39     3.1 

- 

1807 

- 

- 

.41 

7.95 

2.80 

.0062 

.0856 

.0224 

.0131 

1.02 

.0889 

.0008 

.48     3.2 

KoTB  to  analyses  of  1897 :  Odor,  generally  distinctly  vegetable,  and  oceaslonally  mouldy  and  grassy. 
-  The  samples  were  collected  from  the  pond,  at  its  outlet,  1  foot  beneath  the  surface. 
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WOBURN-. 

Microscopical  Examination  of  Water  from  Horn  Pond,  Wobum, 

[Namber  of  orgaolMiui  per  enbSe  eentimeler.] 


1867. 


Jan. 


P«>. 


Mar. 


Apr. 


Maj. 


Jose. 


J0I7. 


ADf. 


Oct. 


BOT. 


Dec 


Day  of  examlDation, . 
Number  of  sample,    . 


80 
18849 


18646 


26 

22 

20 

19 

18887 

19080 

19289 

19492 

811 

M86 

16^ 

60 

676 

12 

12 

8 

8 

4,616 

0 

20 

820 

9 

0 

0 

0 

1,840 

18,000 

0 

0 

0 

60 
0 

0 

0 

28 

828 

0 
0 
0 

0 
0 
0 

22 

4 
0 

820 
0 
0 

It 

17 

82 

448 

4 
8 

0 
0 
0 

0 

16 

0 

0 

2 

4 

0 

0 

24 

2 

08 
112 
162 

60 
0 

19646 


19 
20142 


28 
20007'20009 


21281 


PLANTS. 
Diatomacees,     • 


AaterioDella, 
Fragllaria,    • 
lleloaira, 
Bvnedra,      . 
Tabellarla,  . 


OyanophyoeaB,  . 

Aoabvoa,     . 
ClathrooyatiSi      . 
Coelotph»rlum,  . 


▲lff8Bi 


Cosroarlom, 
Protococoas, 
Rapbldlom, . 
Boooedeamaa, 
Btauraatmm, 


244 

286 
0 
0 
8 
0 


240 
0 
8 
0 
0 


0 
0 
0 


20 

0 
20 
0 
0 
0 


0 
0 
0 


0 
0 
0 

1 

0 


1,2H 

0 
0 
0 
1,224 
0 


644 

408 

24 

112 


0 
800 
182 


72 

0 
70 
0 
2 
0 


188 

124 

8 

66 


188 

84 
48 

0 
26 

8 


0 

820 

80 

n 

0 


62 

0 

148 


178 

10 
96 

0 
60 

4 


166 
82 

20 

80 

0 


188 

108 

0 

20 


188 

60 

0 

16 

80 

4 


i,m 

786 

62 

0 

876 

0 


18 

18 

0 
1 


1 
tt 

2 
9S 

1 


1.01 

8 

4T 

« 

WW 
t 


4 
* 
S 


ANIMALS. 
Bhizopoda,  Aroella, 


InfUBorla, 


Orypiomonaa, 

Trachelomonaa, 

Zo&tbamDlam, 


Vermes, 


Cruetaoea. 


0 

2 
0 


18 

8 

10 

0 


81 

0 
9 
0 


0 
6 
0 


84 
2 
0 


pr. 


10 

0 

0 

10 


14 

0 
6 
0 


pr. 


0 

0 

8 

14 

0 

0 

0 

10 

0 

0 

8 

0 

pr. 

pr. 

48 


U 


0  !       6 

48  '    t» 

0         • 


'  '1 

I 


pr, 


6 

0 


8 
8 


Mitceltaiuout,  Zo^oea,  •       • 


180 


180 


80 


16 


40 


80 


80 


10 


Total, 


•      •      •      • 


886 


766 


4,892 


16,676 


847 


2,702  ;  460 


920 


1«ltl 
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WOBCESTEB. 


Wateb  Supply  of  Worcester. 


LncESTER  Supply.—  Chemical  ExamincUion  of  Water  from  Lynde  Brook  Storage 

Reservoir, 

[Pftrti  per  100,000.] 


I 

0 


St 


JIS88 
IttlT 
187S4 
lOOTV 

i9rs 

1M78 


I01» 


30800 

mat 

81681 


\wrr. 

Jan.  18 
Feb.  16 
Mar.  15 
Apr.  20 
May  18 
June  16 
Jaly  SO 
Ang.  17 
Sept.  21 
Oel.  10 
Not.  16 
Dee.  28 


Afpbaiavcs. 


a 


DlstiDet, 
clayey. 
SUght. 

Oona., 

iaody. 
V.aUght. 

Slight. 

V.aUght. 

Slight. 

Oona. 

V.  alight. 

V.eUght. 

V.aUght. 

V.aUght. 

V.aUght. 

V.aUght. 

None. 

V.ellght. 

V.aUght. 

V.aUght. 

SUght. 

V.aUght. 

Dedded. 

Oona. 

Deelded. 

Ifeavy. 

.40 
.80 
.86 
.80 
.28 
.26 
.86 
.44 
.00 
.60 
.60 
.68 


KaaiDCB  o« 

ETAPOa4- 
TIOM. 


8.66 
8.00 
8.26 
2.66 
2.60 
8.86 
2.96 
8.60 
4.40 
8.80 
8.66 
8.60 


I" 


0.80 
0.96 
0.06 
0.96 
0.80 
1.06 
1.20 
1.86 
2.26 
1.66 
1.60 
1.60 


AmioinA. 


.0004 
.0018 
.0080 
.0018 
.0006 
.0022 
.0086 
.0096 
.0224 
.0188 
.0130 
.0074 


Albuminoid. 


o 


I 

mm 

I 


i 

00 


.0108 
.0166 
.0188 
.0164 
.0170 
.0264 
.0174 
.0188 
.0268 
.0190 
.0266 
.0214 


.0106 
.0188 
.0124 
.0188 
.0162 
.0168 
.0166 
.0168 
.0288 
.0170 
.0228 
.0186 


.0002 

.0018 
.0014 
.0020 
.0018 
.0086 
.0008 
.0080 
.0080 
.0090 
.0088 
.0028 


I 


.21 
.21 
.22 
1.16 

llT 

I 

.10 
.19 
.16 
.16 
.16 
.22 
.28 


NiTIOOBX 

Aa 


i 


s 


.0070 
.0160 
.0120 
.0100 
.0080 
.0090 
.0000 
.0020 
.0080 


.0002 
.0000 
.0001 
.0001 
.0000 
.0001 
.0000 
.0000 
.0000 


.02^50  .0000 


.0080 


.0001 


.0120  .0001 


I 


.44 

.88 
.86 
.87 
.80 
.87 
.42 
.60 
.47 
.44 
.68 
.47 


0.9 
0.6 
0.6 
0.6 
0.6 
0.6 
0.8 
0.6 
1.1 
1.0 
1.0 
1.1. 


Averages  by  Tears. 


• 

1888 

• 

- 

.24 

2.61 

0.86 

.0087 

.0161 

• 

- 

.14 

.0066.0001 

- 

• 

- 

1880 

- 

- 

.24 

2.64 

0.60 

.0080 

.0167 

.0138 

.0020 

.16 

.0068 

.0001 

- 

• 

- 

1800 

- 

- 

.21 

3.07 

1.16 

.0026 

.0182 

.0107 

.0026 

.14 

.0078 

.0001 

- 

0.9' 

- 

1801 

- 

- 

.24 

2.88 

1.08 

.0046 

.0126 

.0101 

.0026 

.12 

.0074 

.0001 

- 

0.7: 

- 

1802 

- 

- 

.26 

2.99 

1.16 

.0088 

.0180 

.0118 

.0026 

.16 

.0106 

.0000 

- 

0.8 

- 

1888 

- 

- 

.26 

2.66 

0.96 

.0086 

.0162 

.0122 

.0089 

.16 

.0066 

.0001 

.86 

0.6 

- 

1801 

- 

- 

.86 

8.87 

1.00 

.0066 

.0139 

.0117 

.0022 

.18 

.0108 

.0000 

.86 

1.2 

- 

1806 

- 

- 

.82 

8.63 

1.80 

.0083 

.0161 

.0188 

.0023 

.20 

.0116 

.0000 

.46 

1.2 

- 

1806 

- 

- 

.20 

2.96 

1.27 

.0086 

.0168 

.0188 

.0026 

.18 

.0064 

.0000 

.88 

0.8 

- 

1807 

- 

- 

.44 

8.81 

1.26 

.0068 

.0191 

.0164 

.0027 

.18 

.0087 

.0001 

.48 

0.8 

Hots  to  analyaea  of  1897 :  Odor,  generally  dtetlnctly  Tegetable;  of  the  laat  eample,  none,  becoming 
fidstly  mnatjr  on  heating.  -=—  The  earoplea  were  coUeoted  from  the  reaerrolr,  near  the  gate-bonae,  about 
1  toon  benoAtb  the  earfkee. 

Por  monthly  record  of  helghta  of  water  in  thle  reaerrolr,  mo  page  860. 
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WORCESTEB, 

Leicester  Supply.  —  Microscopical  Examination  of  Water  from  Lyndt  Brwk 

Storage  Reservoir. 

[Namber  of  organisms  ptr  cable  oentlmotor.] 


Dfty  of  ezamtnation. 
Number  of  sample. 


PLANT8. 
Diatomace89, 
Meloslra, 

Cyanophyoeed, 

AoabflBoa,     . 


Staurogeola, 


1S97. 


Jan. 


Feb. 


Mar. 


Apr. 


Mar. 


June.  Joly. 


Aoff. 


20 
1S28S 


19 
18617 


17 

18784 


22 
10076 


19 
10272 


16      82 


18 


I         ' 
Sept    Oct.  ■  NofT.  Dec 

I 

22  •    21       U     M 


10478   10880  90129  20689  20800  SlttftlW 


4 
0 

0 
0 

4 
0 


0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

6  8 

0  1 

0  0 


ft 

19 

0 

0 

8 

0 

0 

0 

0 

0 

280 

0 

0 

0 

280 

0 

0 

10 

tie 

19 

0 

0 

216 

0 

12 
8 

0 
0 

t 

t 


104 

70 

0 
0 

2 

0 


00 

12 

4 

18 


N 

0 

8 

8 

0 


ANIMALS. 
BhlzoiKKla,  Actloophrys, 

Inftisoriat 

DlDobryon,  .       .       . 

Vermes 


1 
0 


0 

0 

0 

8 

1 

8 

0 

8 

0 

6 

0 

0 

0 

0 

0 

8 

1 

l,18S 
1,100 


186 
76  I  160 


0      0 


4 

0 


l/2«c«/ton«oti«,  Zodglcea,   . 


Total, 


8 


50 


10 


20 


40 


15      8      15 


12 


66 


18 


43 


87 


646 


20 


1,106   101 


111 


286       87    MS 


Leicesteb  Supply. —  Chemical  Examination  of  WaUr  from  Kent  Reservoir  o» 

Kettle  Rrook  in  Leicester, 

[ParU  per  100,000.] 


i 


18286 
18785 
19077 


At. 


I 
I 

3 


1997. 

Jan.    18 
Mar.  15 

Apr.  20 


Appbabakob. 


•3 


g 


Slight. 
V.  slight. 
V.  slight. 


V.  slight. 
Slight. 
V.  slight. 


.80 
.37 
.88 


Bbsidck  om 

EVAPOBA- 
TIOM. 


B 

Si 

n 


.88 


4.20 
I  8.06 
I  2.46 


8.23 


1.86 
1.06 
0.80 


1.07 


Amxovia. 


I 


Albuminoid. 


o 


t 


a 


.0014 
.0020 
.0006 


.0018 


.0102 
.0148 
.0160 


.0187 


.01021 .( 


0000  .21 
.0138.0010  .26 


NrrBOQBS 


St 


« 

I 

9C 


6 

s 


& 

o 

K 
14 

o 


i 


.0180 


.0090  M4 


.0150'.0002 
.0120.0000 
.00701.0001 


.42 
.44 


1.1 

e.1 


.0128.0014  .20  J.0113 


r 


.0001  .88  !  M 


>l 


Odor,  dlstloetly  vegeuble. The  samples  were  eolleeted  from  the  reserrolr  at  the 

foot  beneath  the  surface. 

Microscopical  Examination, 

No.  18286.    Dtatomace«,  AiUrionella,  2.    InfosorU,  Dinobrpon,  2;  Ptridinimm^t  !• 
ZodgUta,  10.    Toul,  16. 

No.  18786.    Dlatomaee«,  EunoHot  1 ;  MeloHra,  8;  mtztchia,  1;  S^edra,  2;  Tb^eltorte, 
■orla,  Dinobryon,  15;  Mono*,  1 ;  Ptridinium,  1.    Toul,  68. 

No.  19077.    DlatomacesB,  A»UrioMlla,  14;  MtloHra,  22;  Meridtom,  2;  Ptmnuiaria,  1; 
5yn«<fra,  28;  TnbtUariotll,    Alum,  Haphidiuntt  l»    Infasorta,  Oryptomonat,!;  /Xno^^ryom,  6; 
monos,  1 J  Perldinium,  8;  Haphidomonat,  2.    Vermes,  Botatorian  eeo,  1.    MlsceUaoeoos, 
Total,  120. 


n.  iBfb- 


i: 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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WOBCE8TER. 

Leicester  Supplt.  —  Chemical  Examination  of  Water  from  Mann  Reservoir  on 

Kettle  Brooke  Leicester, 

[Parte  per  100,000.] 


Kkbiour  oh 

• 

g 

Appbasakos. 

Etapora- 

Amxoma. 

NlTBOOKM 

• 

Date  of  CoUectb 

TIOM. 

• 

• 
1 

i 

A8 

a 

a 
a 
a 

8 

c 

h 

s 

• 

1 

s 

CD 

• 

i 

• 

1 

Loss  on 
Ignition. 

• 

1 

Albaminoid. 

• 

s 

2 

• 

« 

i 

a 

a 
3Q 

• 

1 

1 

s 

a 

Sus- 
pended. 

i 

a 
1 

a 
B 

1S97. 

18519 

Feb.  16 

V.  alight. 

V.  alight. 

.88 

8.50 

1.05 

.0082 

.0108 

.0096 

.0012 

.18 

.0180 

.0000 

.35 

0.0 

1878S 

Mar.  15 

V.  Blight. 

Slight. 

.42 

8.30 

1.35 

.0016 

.0136.0180 

.0006 

.22 

.0120 

.0000 

.48 

0.6 

19271 

May  18 

Blight. 

V.  Blight. 

.38 

2.55 

1.15 

.0008 

.0240 

.0172 

.0068 

.14 

.0030  .0001 

.46 

0.5 

19476 

June  15 

V.  alight. 

V.  Blight. 

.41 

3.40 

1.50 

.0012 

.0206 

.0146 

.0060 

.00 

.0100  .0000 

.54 

0.6 

IWtaH 

July  20 

V.  Blight. 

V.  alight. 

.47 

3.05 

1.35 

.0020 

.022U 

.0192 

.0028; 

.14 

.0080.0000 

.50 

1.0 

S0131 

Aug.  17 

V.  alight. 

V.  Blight. 

.42 

8.20 

1.50 

.0012 

.0202 

.0152 

.0050 

.14 

.0020.0000 

.54 

0.8 

20590 

Sept.  21 

Blight. 

Slight. 

.42 

3.30 

1.65 

.0008 

.0240 

.0188 

.0052 

.15 

.OOOU.OOOO 

.50 

0.8 

90889 

Oct.  19 

V.  alight. 

Slight. 

.40 

8.00 

1.40 

.0002 

.0212 

.0170 

.0042 

.15 

.0020  .0000 

.50 

1.0 

21251 

Nov.  16 

V.  alight. 

Slight. 

.41 

3.80 

1.70 

.0020 

.0214 

.0182 

.00321 

.23 

.0050  .0001 

.52 

l.l 

21650 

Dec.  23 

Slight. 

Slight. 

.43 

8.65 

1.45 

.0014 

.0176 

.0158  .0018 

.25 

.0160  .0000 

.46 

1.7 

Averages  by  Tears. 


1805 

^ 

^ 

.50 

3.56 

1.67 

.0054 

.0284 

.01871.0047 

1 
.18   1 

1806 

. 

• 

.86 

8.15 

1.80 

.0041 

.0203 

.0161  .0042 

.14 

1897 

- 

— 

.41 

3.22 

1.41 

.0014  .0195 

.0158  .0087 

.17 

.00871.0000 
.0078.0000 
.00711.0000 


.60 
.50 
.49 


1.0 

0.0 
0.0 


KoTB  to  analyaea  of  1897 :  Odor,  vegetable  and  oocaaionally  nnpleaaant. The  aamplea  were 

eoUaeted  from  the  reservoir,  near  the  dam,  1  foot  beneath  the  surface. 


Leicester  Supply.  —  Microscopical  ExaminaJtion  of  Water  from  Mann  Beservoir 

on  Kettle  Brooke  Leicester, 


[Number  of  organlama 

per  onbie  centimeter.] 

1897. 

Feb. 

Mar. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

Day  of  examination, 
Number  of  aample. 

•              •              • 
e              •              • 

10 
18519 

17 
18782 

19 
19271 

18 
19476 

22 
19838 

18 
20181 

28 
20500 

21 
20889 

17 
21251 

24 
21650 

PLANTS. 
DlatoxQAceflD,  . 

Aaterionella,    . 
Meloelra,  .... 
Byoedra,  .... 

CyanopliyoeflD,  Anabssna, 


Baplildlnm, 


0 
0 
0 


0 

0 


0 
0 
4 


0 
0 


0 
176 
184 


1 

0 


156 

0 

82 
28 


52 


84 

0 
56 

10 


t 

0 


nt 

16 

198 

8 


44 

0 
0 


1,174 

68 

1,060 

8 


to 

0 


800 

46 

156 

40 


6t 

28 


m 

128 
16 
52 


8 

2 
0 
1 


84 
8 


0 
0 
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WORCESTER. 

Leicester  Scpplt. — Microscopical  Examination  of  Waler  from  Matm  EtHfVfik 

on  Kettle  Brooke  Leicester  ^-Concluded. 

[Namber  of  organlMPi  per  eablo  oentloiater.] 


1997. 

Feb. 

Mm. 

Umj, 

Jana. 

Jotjr- 

A«f. 

Btpt. 

OeC. 

Ver. 

Dm. 

ANIMALS. 

« 

Infusoria, 

8 

18 

88 

4 

88 

64 

188 

878 

88 

1 

Dioobryon, 

Pttrldinlom 

1 
0 

10 
0 

0 
88 

0 
% 

06 
0 

80 
% 

184 
0 

084 

1 

TO 

0 

Vermes, 

1 

0 

8 

8 

8 

t 

8 

4 

f 

Orustaoes,  BotmliiA, 

0 

8 

8 

8 

8 

8 

8 

8 

K« 

Ml9C4itan€au9,Zo'6g\cb^t       .       .       . 

88 

0 

88 

70 

48 

88 

10 

18 

18 

Total 

89 

14 

467 

308 

S80 

887 

1,403 

7M 

sso 

Leicester  SmFir,--  Chemical  Examination  of  Water  from  Bottomly  Pond  on 

Kettle  Brook,  Paixton. 

[ParU  per  100,000.] 


i 


18284 
18518 
18783 
19078 
19370 
19478 
19840 
10183 
SOMl 
30801 
31268 
31063 


1897. 

JftD.  18 
Feb.  16 
Mat.  16 
Apr.  30 
May  18 
Jooe  16 
July  20 
Aug.  17 
Sept.  21 
Oet.  19 
KoT.  16 
Dee.  38 


ArraABAvoB. 


V.ellCbt. 

Blight. 

Blight. 

Blight. 

V.tlight. 

V.  slight. 

V.tUgbt. 

V.  slight. 

Slight. 

V.  slight. 

V.tltght. 

SUght. 


V.  alight. 
SUght. 
Slight. 
Cods. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Odds. 
Blight. 
Ooos. 
Cona. 


.86 
.40 
.40 
.40 
.88 
.84 
.40 
.« 
.46 
.40 
.40 
.08 


RasiDua  CM 
EvAPoaA- 

TIOV. 


4.16 
4.06 
8.36 
3.36 
3.36 
S.80 
3.80 
8.40 
8.06 
3.06 
3.80 
8.60 


1.66 
1.60 
1.10 
1.80 
0.86 
1.16 
1.36 
1.66 
1.00 
1.00 
1.46 
1.60 


i 


AlbomlBold. 


.0018 
.0064 
.0030 
.0014 
.0000 
.0006 
.0008 
.0013 
.0010 
.0003 
.0016 
.0043 


.0144  .0144] 

.0818.0184 
tOS02.0142 
.0380.0100 
.0382!. 0184 
.0104  .0100 


.0324 
.0380 
.0883 
.0308 
.0370 
.0338 


.0168 
.0184 
.0214 
.0186 
.0812 
.0306 


.0000'  .31 
.0184  .44 
.00001.31 
.0070  1.14 
.0048  .16 
.00841  .06 


.00561 


.18 


.0046^  .12 
.0168  .13 


.0032 
.0068 
.0030 


.16 
.16 
.10 


1 
I 


.0009; 


.00S0(< 

.0160.00001' 

.0160:.OiO»,i 

.ooToi-oooi'; 

.OMO^.OOOOi  , 
.0000*. OOOO  . 

.oooo|.oooo  , 

.0030|.000ft.. 


.0080 


.0000'. 


OOOOl.MOlj 

.OOto 
.01101.0000! 


.48 
61 
67 

47 

68 


M 
IJ 
•J 
•4 
«.• 
•.I 
•.I 


0.1 

1.1 
0.1 

IJ 


Averages  by  Tears. 


1896 
1806 
1807 


.48 
.87 
.41 


8.61 
3.89 
8.10 


1.84 
1.48 
1.87 


.0066 
.0043 
.0018 


.0380 
.0199 


.0108 
.0179 


.00861 

.0081 

.00691 


.17 
.14 
.18 


1.0 

•J 


Nora  to  analyaea  of  1897 :  Odor,  generally  faintly  Tegetable,  oecaatonally  moaty. 
flahy  odor  waa  dereloped  In  the  May  and  Jane  aamplea.— —  The  aamplea  wereoolleeted 
▼olr,  near  the  dam,  1  foot  beneath  the  anrfaoe. 
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WOBCESTEB. 

Leicistxr  Scpplt. — Microscopical  Examinalion  of  Water  from  BoUomly  Pond 

on  Kettle  Brooke  Paxton, 

[Number  of  orgaalniM  p«r  enble  centimeter.] 


1997. 


Jan. 


Feb. 


Mar. 


Apr. 


Maj, 


June. 


July. 


Aug. 


Sept 


Oct. 


Not. 


Deo. 


Dty  of  exnminnUon,  .       .       .       . 
Nomber  of  eample 

PLANTS. 
Diatomaoeed,      .      .      .      . 

Aiterlonella,        .       .       .       . 

CyclotAlla, 

Bjnedra, 

Cyanopliyoeed,  MerlsmopcBdU, 

Algm, 

ANIMALS. 
Bhlzopoda,  ArceUn,    . 

InftLSorlA* 

Dfnobrroo, 

PerUttninm,  .       .       .       .       . 

Vermes, 

Omstaoea.  Oyelope,    . 

Ml$c4itansaut,  Zo6gicuL,  . 

TOTAX., 


20 

18S84 


10 


1861818788 


17 


81 


10 


1907619270 


18 
10476 


22 
10840 


18 
20182 


28 
20601 


21 
M)801 


17 
21268 


24 
21062 


1 

0 
0 


0 
0 
1 


0 
0 


0 
0 
0 


0 
0 


0 
0 


0 
0 


HI 

17 

0 

112 


0 
0 


87 

0 

82 

4 


61 

60 


0 

260 

6 


t04 

16 
42 
44 


144 

24 
00 


68 

62 
266 


16 


46 


84 

27 
2 


0 

8 

8 

0 

1 

0 

416 

18 

1 

0 

0 

0 

416 
0 

0 

4 

8 

1 

f 

0 

0 

0 

0 

0 

4t 

0 
40 


0 
268 


pr. 


0 

4 


14 

0 
0 


pr. 


0 
0 


23 

21 
0 


40 


16 


80 


20 


10 


20 


10 


2 


418 


82 


198 


872 


87 


806 


260 


206 


414 


48 
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Chemical  ExamincUion  of  Water  from  Tatnuck  Brook  Btoragt 

Reservoir, 

[ParU  per  100,000.] 


18288 
18616 
18781 
19074 
19260 
19474 
19837 
20180 
20588 
20888 
21250 
21649 


I 

& 


1S97. 

Jan.  18 

Feb.  16 
Mar.  15 

Apr.  20 
May  18 
June  15 
July  20 
Aug.  17 
Sept.  21 
Oct.  10 
Not.  16 
Dee.  23 


Afpsabajiob. 


o 


1 


i 


Slight. 
V.ellght. 
V.altght. 
SUghl. 
V.aUgbi. 
None. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  slight. 
V.  alight. 
V.  alight. 


BUght. 

V.  flight. 

Slight. 

Slight. 

V.aUght. 

V.  alight. 

V.aUght. 

V.aUght. 

SUght. 

V.aUght. 

Oona. 

Oona. 


.20 
.28 
.25 
.10 
.18 
.28 
.19 
.15 
.18 
.20 
.18 
.30 


Kksioub  cm 
EyAPoa4- 

TXOV. 


2.45 
2.25 
2.25 
1.75 
1.45 
2.40 
1.90 
2.00 
2.15 
2.00 
2.85 
2.55 


11 


J 


0.75 
0.75 
0.60 
0.50 
0.45 
0.85 
0.05 
0.90 
1.10 
1.00 
1.20 
1.15 


Ammokia. 


.0008 
.0016 
.0002 
.0008 
.0000 
.0000 
.0022 
.0010 
.0004 
.0006 
.0004 
.0010 


Albuminoid. 


1 

I      5 


i 

-I 

cc 


.0126 
.0152 
.0114 
.0122 
.0158 
.0184 
.0182 
.0144 
.0186 
.0190 
.0190 
.0160 


.01001.0026 


.0098 
.0092 
.0108 
.0108 
.0106 
.0154 
.0118 
.0150 
.0172 
.0156 
.0138 


.0054 
.0022 
.0014 
.0050 
.0028 
.0028 
.0026 
.0036' 
.0018 
.0034 
.0022 


6 

B 

i 


.18 
.20 
.20 
.15 
.14 
.09 
.16 
.15 
.14 
.15 
.18 
.22 


Niraoon-'  ^ 

^      J  a  ' 

H   a  . 

Si 

O  .    m 

a 


i 

e 


O  .3 


.0090  .0002!:. 34  0.1 
.0070.000ol-.30|  0.4 
.0060 .0000^  .81    04 


.0030.0001 
.OOOOi.OOOO 


.0050  .0000  .30    0.3 


.26)0.1 
.30  '  0.1 


Averages  by  Tears. 


. 

1888 

- 

- 

.17 

2.28 

0.75 

.0012  .0157 

- 

- 

.12 

.0043].O0Ol   -   - 

- 

1889 

- 

- 

.19 

2.04 

0.57 

.0003  .0143 

.0112  .0031'  .12 

.0081  .0001'  -  !  • 

1 

- 

1890 

- 

- 

.17 

2.68 

1.24 

.0007  .0141 

.0102.0030!  .13 

.00X8 

.0001.  -  o.» 

1 

- 

1891 

- 

- 

.17 

2.80 

0.94 

.0024  .0143 

.0102.0041  .11 

'.0077 

.0001 !  .  0.4 

1' 

- 

1892  1 

- 

- 

.20 

2.52 

1.03 

.0012  .0142 

.0113  .0020.  .12 

1 

.0067  .OOOo'  .  M 

- 

1898 

- 

- 

.35 

2.45 

0.93 

.0020  .0182  .0140  .0042  .14 

1        '    ' 

.0049*. OOOO  .36  M 

-• 

1894 

- 

- 

.20 

2.27 

0.85 

.0010  .0151 

.0114.0037  .16 

.oog^i.oeoo  .30  M 

- 

1895 

- 

- 

.21 

2.88 

0.96 

.0012  .0173 

.0130. 0043  .18 

.0068. 0000  .36  OJ 

- 

1896 

1 

- 

- 

.17 

2.00 

0.84 

.0008 

.0142 

.0109.0033  .15 

.0034 

.0000  .27  M 

- 

1897  1 

- 

- 

.21 

2.12 

0.82  t 

1 

.0007 

.0155 

.0125.0030  .16 

1 

.0054  .0000  .80  0.4 

1 

NOTB  to  analyaea  of  1897 :  Odor,  geoerally  faintly  vegetable,  becoming  frequently  airotifer.  aai  h 
Febmary  and  May  alao  ilahy  on  heating.^—  The  aamplee  were  collected  from  the  reeerrplr,  at  the  pia 
honae,  1  foot  beneath  the  aurfaee.  For  monthly  record  of  height  of  water  In  thla  reeertxtlr,  mm  page  3W- 
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WORCESTER. 

HoLDEN  Supply.  —  Microscopicai  Examination  of  Water  Jrom  Tatnuck  Brook 

Storage  Reservoir. 

[Nambar  of  orgaatams  per  enble  oentlmetor.] 


18»7. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Jnlj. 


Aug. 


8«pt 


Oct 


Not 


Dee. 


Daj  of  examination, 
Nomber  of  eample»  . 

PLANTS. 
Dlatomace89,     . 

Aaterlonella,  •  •  • 
Cyelotella,  .... 

Fragflarla 

Meloelra,  .  •  •  • 
Bynedra,  .... 
TabeUaria, .... 

CyanophyoeflD, . 

AnabMna,  .... 

AXgm, 

Protocoeeoa,      .       • 
Rapbidlam, 

ANIMALS. 
Rhlsopoda, .... 

InftiBorla,    .... 

Dinobryon,        .       • 
Urogleoa,   .... 

Vermes,       .... 

CroBtaoe*,  .... 


20 
18282 


19 
18516 


17 
18781 


21 

10074 


10 
10260 


18 
10474 


22 


18 


106872018020688 


22 


21 
20888 


17 
21260 


24 

21640 


78 

0 

0 

tTt 

586 

480 

18 

4M 

842 

484 

298 

82 
0 
0 

12 
0 

84 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

8 
0 
0 

126 
6 

182 

86 

0 

100 

166 

6 

276 

88 
0 
0 

78 

1 

202 

14 
0 
0 
6 
1 
8 

262 

2 

8 

28 

10 

124 

06 

104 

8 

106 

26 

0 

84 
6 
14 
316 
18 
44 

68 

4 

0 

120 

66 

60 

0 

0 

0 

0 

0 

0 

8 

18 

0 

8 

0 

0 

0 

0 

0 

0 

.  0 

0 

10 

0 

0 

0 

a 

82 

1 

0 

18 

f 

1 

10 

26 

188 

170 

0 
6 

0 
0 

1 

0 

0 
0 

8 
0 

0 

0 

0 
0 

0 

6 
12 

14 
116 

148 
16 

187 

16 

0 

0 

110 

24 
8 


0 
0 

18 

18 
0 


0 

0 

0 

0 

0 

1 

0 

f 

0 

0 

18 

970 

128 

120 

401 

0 

10 

It 

14 

0 

It 

17 
0 

968 
0 

120 
0 

120 
0 

480 

0 
0 

0 
0 

0 

0 

0 
0 

0 
0 

8 
0 

1 

1 

1 

0 

1 

1 

0 

f 

4 

f 

0 

0 

0 

0 

pr. 

pr. 

0 

pr. 

pr. 

0 

0 
0 


ltUc4Uaneou»,  Zo9glc»a, . 

10 

0 

0 

40 

89 

40 

80 

15 

to 

25 

5 

5 

Total, 

118 

1,008 

125 

482 

1,118 

508 

n 

477 

406 

661 

487 

101 
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WOBCE8TEB. 

Record  of  Height  of  Water  in  Leicester  and  Holden  Storage  Reservoirs  on  the  FirU 

of  Each  Month  in  1897. 

NoTB.— Leleeeter  Beeeirolr,  height  of  roUwey,  67.40  teeC;  Holden  Beeenrolr,  helg^  of  rollvej, 
80.10  feet. 


Dati. 

HinOHT  OF  Watbb. 

Datb. 

Huoar  ov  Watbs. 

Letoeeter. 

Holden. 

Leieaeter. 

midm 

Jan.   1,  . 
Feb.  1,  . 
Mar.  1,  . 
April  1,  . 
May  1,  . 
Jane  1,  , 

19»: 

r. 

Feet. 
28.90 

24.7ft 

27.7ft 

67.02 

87.4ft 

87.40 

Feet. 
20.30 

80.10 

80.10 

80.2ft 

80.18 

80.16 

1897. 

July  1,. 

Ang.  1, . 
Sept.  1, . 
Oet.  1,. 
Not.  1, . 
Dee.  1, . 

Feet. 
90.ftft 

lO.ftft 

16.0ft 

U.6ft 

10.6ft 

22.6ft 

Feec 

20.n 

8ft.  U 
20.« 
2T.9ft 
9ft.0ft 
96.1ft 

EXAMINATION  OF  RIVERS. 


[861] 


EXAMINATION  OF  RIVEES. 


During  the  year  1897  regular  monthly  examinations  were  made 
of  the  waters  of  the  Blackstone,  Charles,  Hoosac,  Housatonic, 
Merrimack,  Nashua,  Neponset,  Saugus  and  Ware  rivers,  and  occa- 
sional examinations  of  other  rivers  in  the  State.  Nearly  all  of  the 
results  of  these  examinations  will  be  found  arranged  alphabetically 
by  rivers  in  the  pages  which  follow,  but  some  of  them  are  given  on 
preceding  pages,  in  connection  with  the  examinations  of  water 
supplies,  under  the  names  of  the  towns  where  the  samples  were 
collected,  as  follows :  — 

Taqm 

Charles  at  Brookline,        .......••  141 

Charles  at  Newton, 254 

Charles  at  Waltbam, 317 

Merrimack  at  Lawrence, 201 

Merrimack  at  Lowell,        .        .        . 212 

Neponset  at  Hyde  Park, 197 

Saugus  at  Saugus, 224 

BlACKSTONE   ElVER. 

The  regular  monthly  examinations  of  the  waters  of  the  Blackstone 
Eiver  have  been  continued  as  in  previous  years,  and  the  results  are 
given  in  the  tables  which  follow. 

The  first  of  the  tables  is  taken  from  the  report  of  the  superin- 
tendent of  sewers  of  the  city  of  Worcester  for  the  year  ending  Nov. 
30,  1897,  and  contains  the  monthly  averages  of  analyses  made  by 
the  city  of  samples  of  sewage  and  effluent  collected  at  the  Worcester 
Precipitation  Works  and  the  percentage  of  matters  removed  from 
the  sewage  by  treatment  at  these  works. 

According  to  the  above-mentioned  report,  there  were  treated  dur- 
ing the  year  ending  Nov.  30,  1897,  an  average  of  about  17,000,000 
gallons  per  day  of  mingled  sewage  and  brook  water  taken  from  the 
Mill  Brook  channel,  and  about  1,130  pounds  of  quick-lime  were 
used  for  each  million  gallons  of  sewage  treated.  The  effluent  from 
the  Precipitation  Works  and  the  excess  of  flow  of  Mill  Brook  over 
^e  amount  treated  was  discharged  into  the  Blackstone  Eiver. 
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BLACK8TOKS  BIVEU. 

WoRCESTEB  Sewage  Pcrification  Works. 
Abstract  of  Analyses  of  Sewage  and  Effluent  made  by  the  City  of  Worcester. 

[Taken  from  the  annual  report  of  the  superintendent  of  sewers  of  the  citj  of  Worcester  for  tbe 

year  ending  Nov.  30, 18970 

[Parts  per  100,000.] 


— 

Amxovia. 

1 

OXTOKV 
COVtlTMBO. 

• 

I 

ALamfiKoiD. 

DATE  OF  COLLECTION. 

• 

1 

• 

i 

• 

1 

e 
D 

S 

1 

Sewage,  December,  1800,     . 

1.027 

.483 

.236 

.247  > 

1 

4.20 

2.22 

•.•r 

Effloeot,  December,  1806, 

.870 

.260 

.245 

.015 

>      2.20 

2.» 

«.» 

Per  cent,  removed, 

14.42 

46.17 

-8.81 

08.08 

47.62 

0.01 

1 

Sewage,  Jaooary,  1807, 

1.061 

.472 

.285 

.237 

8.85 

2.2S 

I.B 

Efflaent,  January,  1807, 

.031 

.250 

.224 

.085 

2.10 

2.10 

LC 

Per  cent,  removed. 

12.26 

45.18 

4.68 

85.25 

48.11 

l.SS 

.0.11 

Sewage,  February,  1807,     , 

.060 

.445 

.248 

.202 

4.61 

2.40 

».n 

Effluent,  Febmaryr  1807.     . 

.858 

.220 

.221 

.008 

2.26 

2.20 

*.n 

Per  cent,  removed, 

11.60 

48.54 

0.01 

01.04 

^    50.87 

1 

0.24 

1 

-1.06 

Sewage,  March,  1807,  • 

.606 

.256 

.140 

.107 

1 

8.03 

1.70 

3.11 

Effluent,  March,  1807,  • 

.471 

.182 

.126 

.006 

1.58 

1.53 

%M 

Per  cent,  removed. 

6.78 

48.44 

15.44 

08.44 

40.51 

14.ft 

1 

Sewage,  April,  1807,    . 

.706 

.821 

.171 

.150 

8.51 

1.00 

4.0 

1 

Effluent,  April,  1807,    . 

.604 

.170 

.160 

.010 

2.00 

2.00 

1     *M 

1 

Per  cent,  removed, 

12.81 

44.24 

1.17 

93.88 

48.02 

-0.10 

1 

1 

Sewage,  May,  1807, 

1.077 

.428 

.106 

.232 

8.06 

1.81 

1     5.M 

Effluent,  May,  1807,      . 

.016 

.202 

.181 

.021 

1.00 

1.00 

■      l.7» 

Per  cent,  removed. 

16.04 

58.81 

7.65 

00.05 

58.02 

-4.07 

-IJI 

Sewage,  June,  1807,     . 

1.220 

.401 

.220 

.262 

4.81 

2.05 

6JI 

Efflaent,  June,  1807,    • 

1.060 

.215 

.106 

.017 

1.04 

1.M 

6J7 

Per  eent.  removed, 

0.10 

56.20 

18.54 

08.58 

54.06 

5.ST 

1 

Sewage,  July,  1807,     • 

1.908 

.486 

.227 

.250 

8.75 

i.n 

1 

6Ji 

Effluent,  July,  1807,     . 

' 

1.005 

.206 

.180 

.017 

1.58 

i.» 

I      6JI 

1 

Per  eent.  removed. 

0.85 

57.62 

16.67 

08.84 

57.88 

7.02 

1 

J 
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BLACKSTONE  RITICB. 

Worcester  Sewage  Purification  Works — Concluded, 

[P*rta  p«r  100,000.] 


Ammonia. 

OXTOBK 
COHaUMKD. 

1 

ALBUMnOID. 

DATE  OF  COLLECTION. 

H 

• 

1 

i 
\ 

00 

• 

1 

1 

e 
D 

• 

1 

1 

BewMge,  Aognat,  1807, 

1.187 

.648 

.806 

.842 

4.40 

1.76 

6.60 

Efflafot,  Anguat,  1807, 

1.083 

.861 

.248 

.018 

1.72 

1.72 

6.64 

Ptr  cent,  removed, 

6.60 

60.71 

18.06 

06.20 

60.80 

1.72 

0.76 

6«vag«,  September,  1807,    . 

1.467 

.688 

.808 

.280 

4.76 

2.10 

7.00 

Effloent,  September,  1807,  . 

1.300 

.268 

.246 

.018 

1.02 

1.02 

7.07 

Per  eeot.  removed, 

8.08 

66.27 

20.46 

08.67 

60.68 

12.88 

0.80 

Sewage,  October,  1807, 

1.724 

.621 

.270 

.842 

6.67 

2.78 

6.84 

Efflaent,  October,  1807, 

1.688 

.262 

.241 

.011 

2.66 

2.66 

6.88 

Per  eeot.  removed, 

8.18 

60.42 

13.62 

06.70 

62.42 

4.67 

0.16 

Sewage,  November,  1807,    < 

1.108 

.401 

.224 

.267 

4.80 

2.46 

6.88 

Effloent,  Novmnber,  1807,    . 

1.000 

.226 

.201 

.024 

2.44 

2.44 

6.70 

Per  cent,  removed, 

0.76 

64.18 

10.27 

00.00 

60.10 

0.82 

1.68 

Sewage  for  year  ending  Dee.  1, 1807,         . 

1.108 

.478 

.288 

.246 

4.28 

2.12 

6.87 

Efflaeot  for  year  ending  Dee.  1, 1807, 

1.001 

.224 

.208 

.016 

2.03 

2.08 

6.80 

Per  eent.  removed,        .... 

0.66 

53.02 

10.76 

08.46 

62.00 

4.26 

-0.84 

NoTS.  —  Montbly  averagea  are  made  from  dally  analyaea  of  aewage  and  effloent.  The  dally  aew- 
age  aamplee  eonalat  of  forty-eight  portions  taken  half  hourly.  Sewage  aamplea  are  taken  aa  nearly 
u  poaalble  In  proportion  to  the  amount  of  aewage  being  received  at  the  time  of  aampUng.  Bffloent 
■amplce  eonelst  of  twenty-four  portlona  taken  hourly. 
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BLACKSTON^  BIVEB. 

Averages  of  CHEincAL  Analyses  of  Water  from  the  Blackstone  Riva 

FOR  THE  Years  1888  to  1897,  inclusive. 

Blackstone  River  between  Mill  Brook  Channel  and  the  Sewage  Predpilalion  Worki, 

[ParU  per  100,000.] 


Rksidub  ov 

1 

EVAPORA- 

AimoHtA. 

1 

NlTHOMUr 

TIOK. 

AS 

«:  1 

Albaminoid.       | 

TEAR. 

i 
& 

• 

Lost  on 
IgnlUc 

i 

1 

• 

1 

s 

• 

1 

5^ 

Chlorine. 

1    a 

• 

• 

• 

3 

t. 
« 

1888,        

0.04 

^ 

^ 

.2112 

.1040 

. 

1.21 

.0870  '.000  : 

m 

1880,        . 

0.70 

* 

• 

.2841 

.1108 

.0029 

.0569  1 

1.06  ! 

.0285    .0034  1 

• 

1890, 

0.82 

- 

* 

.1800 

.1024 

.0549 

.0475  i 

1.08 

.0307  t.0014 

• 

1801. 

0.80 

18.64 

4.00 

.3840 

.1563 

.0840 

.0728 

1.73 

.0333  ;.OQ32 

4J 

1892, 

,     '  , 

0.71 

16.28 

4.85 

.2530 

.1262 

.0627 

.0635 

1.84 

1.0812  1.0061 

4.1 

1893, 

0.88 

17.05 

4.88 

.1429 

.0603 

.0325 

.0277 

1.04 

1.0180  ,.0012 

4.5 

1894, 

0.80  1 

17.17 

5.68 

.0789 

.0670 

.0304 

.0266 

,  0.88 

1.0195    .0006 

J.I 

1895, 

0.84 

18.40 

4.02 

.0507 

.0374 

.0229 

.0145 

0.86 

.0175    .0007 

t.1 

1898, 

0.76 

12.09 

8.87 

.0759 

.0486 

.0809 

.0177 

1.01  i 

I.018T  1.0010 

2.1 

1897, 

0.94 

17.62 

5.31 

.0715 

.0588 

.0806 

.0227 

o.n 

.0151 

1 

.OOU 

S.9 

Blackstone  River  below  Sewage  Precipitation  Works, 


1888 

0.64 

^ 

. 

.2112 

.1040 

. 

1 

1 
1.21 

.0670    .0029 

m 

1889, 

0.76 

- 

« 

.2841 

.1198 

.0629 

.0569 

1.06 

.0285  I.00S4   ■ 

• 

1890, 

0.74 

- 

* 

.2253 

.1177 

.0581 

.0506 

1.26 

.0881    .0016   , 

. 

1891, 

0.80 

15.62 

4.52 

.4080 

.1303 

.0095 

.0608 

1.91 

.0368    .0081 

4.1 

1892, 

0.53 

19.35 

5.29 

.8638 

.1U2 

.0737 

.0705 

2.21 

.0278    .OOSS  ' 

•  • 
<  •• 

1898, 

0.74 

25.65 

6.54 

.3757 

.1447 

.0864 

.0583 

1.98 

.0300  .0070  ; 

7.4 

1884, 

0.60 

25.75 

6.61 

.4228 

.1309 

.0946 

.0363 

2.18 

.0810 

.0047  ; 

7.» 

1885, 

0.79 

19.14 

4.78 

.2298 

.0840 

.0673 

.0267 

1.52 

.0347 

.0040   . 

I.S 

1896, 

0.40 

24.28 

6.86 

.2645 

.0930 

.0615 

.0315 

1.91 

.0850 

.0071 
.0047   . 

1 

•J 

1897. 

0.75  . 

19.94 

4.69 

.2447 

.0843 

.0680 

.0218 

1.88 

.0800 

1.4 

Blackstone  River  at  Uxbridge, 


1888, 
1889, 
1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1890, 
1897, 


.             •             .             .             • 

0.45 

^ 

^ 

.0079 

.0284 

^ 

■ 

0.28 

m. 

. 

.0992 

.0300 

.0191 

.0109 

0.25 

mm 

. 

.1168 

.0214 

.0152 

.0062 

0.27 

8.82 

1.94 

.1647 

.0272 

.0197 

.0075    1 

0.21 

8.59 

1.90 

.2113 

.0222 

.0158 

.0060 

0.40 

9.45 

1.91 

.1603 

.0256 

.0167 

.0080 

0.51 

10.80 

1.97 

.1372 

.0242 

.0187 

.0055 

0.64 

10.56 

2.44 

.1081 

.0315 

.0248 

.0072 

0.42 

10.77 

2.60 

.1209 

.0308    .0240 

.0059  1 

0.59 

» 

10.81 

2.50 

.1126 

.0298 

.0248 

.0050 

0.61 
0.60 
0.66 

O.n 

0.82 
1.00 
1.22 
1.05 
1.09 
1.04 


.OSfS 
.0258 
.0271 
.0096 
.0326 
.0424 
.0400 
.0489 
.0405 
.0481 


.0009 

.0006 
.0008 
.0007 
.0099 
.0032 

.oos; 
.0054   4.: 
.OQtft  ,  M 


M 

8.2 
4.« 

M 


Blackstone  River  at  Millville* 


1888 

0.47 

^ 

. 

.0444 

.0258 

. 

_ 

i 
0.44 

1              r 
'.0242  1.0000 

1889, 

0.88 

m. 

• 

.0450 

.0277 

.0906 

.0071 

0.43 

.0100  ,.0004 

« 

1890, 

0.34 

* 

* 

1.0587 

.0211 

.0162 

.0049  > 

0.46 

.0840   .0004 

« 

1891, 

0.32 

6.05 

1.88 

!.0807 

.0293 

.0194 

.0099 

0.55 

.0275   .0006 

IJ 

1892,        , 

0.85 

6.03 

1.62 

.0896 

.0249 

.0180 

.0009 

0.54 

.0218   .0004 

M 

1898, 

0.40 

6.23 

1.58 

.0899 

.0288 

.0225 

.0063 

0.06 

.0289   .0008 

ts 

1894, 

0.49 

6.87 

1.90 

.0528 

.0219 

.0173 

.0046 

0.78 

.0131 

.0006 

1^ 

1896, 

0.58 

7.47 

2.27 

.0501 

.0258 

.0189 

.0064 

0.74 

.0278 

.ooto 

t.T 

1890, 

0.40 

7.84 

1.64 

.0549 

.0248 

.0185 

.0068 

0.76 

.0847 

.0018 

8.1 

1807, 

0.58 

7.07 

2.14 

.0528 

.0202 

.0219 

.0043 

0.78 

.oest  .ooM 

2.1 
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bl.ack8tone  rivbr. 

Ateraoes  of  Chemical  Analyses  of  Water  from  the  Blackstone  River 
FOB  Six  Months,  from  June  to  November,  inclusive,  of  Each  Year 
from  1887  TO  1897,  inclusive. 

Blackstone  River  between  Mill  Brook  Channel  and  (he  Sewage  Precipitation  Works. 

[ParU  per  100,000.] 


' 

Kesidcb  oh 

1 

Evapora- 

AXXOHIA. 

NlTSOOKM 

• 

MONTHS. 

i 

a 

tion. 

• 

1 

8 

AS 

^ 

3 

g 

• 

1 

1 

Albomlnold. 

1 

• 

• 

i 

1 

Sus- 
pended. 

3 

a 

1 

m 

Jone-KoT. 

,1887,  . 

0.91 

« 

« 

.2686 

.1741 

„ 

1 

1.35 

.0160 

^ 

. 

<• 

1888,  . 

0.76 

. 

- 

.2658 

.1112 

.0557 

.0555 

1.50 

.0382 

.0041 

«, 

M 

1880,  . 

0.86 

> 

• 

.3980 

.1430 

.0772 

.0658  1 

1.82 

.0177 

.0026 

_ 

(i 

1890,  . 

1.14 

9.92 

8.08 

.2107 

.1246 

.0678 

.0578 

1.07 

.0250 

.0015 

2.9 

•« 

1891,  .   . 

1.10 

17.42 

5.59 

.4913 

.1950 

.1127 

.0828 

2.29 

.0192 

.0037 

5.0 

•« 

1882,  .   .   . 

0.52 

20.75 

6.S0 

.8547 

.1483 

.0708 

.0725 

2.43 

.0227 

.0108 

6.1 

M 

1898,  . 

0.40 

16.98 

4.55 

.1480 

.0588 

.0240 

.0348 

1.01 

.0115 

.0015 

6.3 

i« 

1894,  . 

0.66 

16.93 

4.76 

.0548 

.0880 

.0286 

.0144 

0.74 

1.0115 

.0005 

4.4 

(« 

1895,  . 

0.49 

14.17 

4.50 

,  .0618 

.0414 

.0248 

.0171 

0.92 

.0163 

.0006 

8.4 

»t 

1896,  . 

0.51 

12.90 

2.98 

.0780 

.0415 

.0282 

.0188 

0.97 

.0147 

.0015 

8.4 

•• 

1897,  . 

0.85 

26.45 

7.68 

.1130 

.0674 

.0362 

.0812 

0.89 

1.0090 

.0024 

4.«» 

Blackstone  Biver  below  Sewage  Precipitation  Works, 


Jooe-KoT. 

,  1887,  .   .   . 

0.91 

. 

. 

.2686 

.1741 

„ 

„ 

1.35 

.0160 

. 

. 

•• 

1888,  . 

0.76 

- 

* 

.2658 

.1112 

.0557 

.0555 

1.50 

.0382 

.0041 

* 

M 

1889,  . 

0.86 

<m 

- 

.3980 

.1430 

.0772 

.0658 

1.32 

.0177 

.0026 

1 

•• 

1890,  . 

0.97 

11.86 

3.10 

.2907 

.1492 

.0722 

.0770 

1.46 

.0270 

.0018 

3.9 

•  i 

1891,  . 

1.05 

22.25 

6.60 

.6367 

.1508 

.0883 

.0625 

2.61 

.0283 

.0040 

6.2 

•  • 

1892,  . 

0.68 

26.80 

7.75 

.5240 

.1810 

.0958 

.0852 

3.13 

.0137 

.0050 

10.3 

•< 

1898,  . 

0.51 

30.00 

7.13 

.5680 

.1453 

.0900 

.0568 

2.76 

.0285 

.0126 

10.9 

•  « 

1894,  . 

0.40 

29.80 

5.86 

.6189 

.1890 

.1118 

.0277 

2.68 

.0212 

.0071 

10.6 

•  • 

M 

1896,  . 

0.71 

22.15 

5.18 

.3246 

.0898 

.0697 

.0801 

1.86 

.0267 

.0063 

7.8 

M 

M 

1896,  . 

0.30 

26.03 

6.58 

.2831 

.0898 

.0600 

.0298 

2.10 

.0217 

.0118 

9.7 

•« 

(• 

1897,  .   .   . 

0.73 

25.98 

4.97 

.8660 

.1122 

.0782 

.0340 

1.61 

.0207 

.0063 

6.9 

Blackstone  Biver  ai 

\  Uxbridge, 

Jone-NoT.,  1887,  . 

0.39 

. 

. 

.1129 

.0271 

s 

^ 

0.79 

.0860 

^^ 

. 

M 

•• 

1888,  . 

0.88 

6.42 

1.52 

.1155 

.0288 

.02S2 

.0066 

0.68 

.0310 

.0007 

. 

•  C 

«• 

1889,  . 

0.32 

• 

- 

.1133 

.0296 

.0192 

.0104 

0.66 

.0333 

.0009 

„ 

•• 

M 

1890,  . 

0.26 

8.86 

2.12 

.1629 

.0281 

.0174 

.0057 

0.79 

1.0259 

.0005 

2.0 

•  « 

•< 

1891,  . 

0.20 

10.16 

2.61 

.2280 

.0175 

.0117 

.0058 

1.04 

;.0425 

.0007 

8.6 

«< 

M 

1892,  .   .   . 

0.13 

9.36 

1.88 

.2840 

.0227 

.0162 

.0065 

0.99 

.0313 

.0007 

8.1 

«< 

•• 

1893,  . 

0.24 

1  11.74 

2.87 

.1985 

.0207 

.0140 

.0067 

1.20 

.0623 

.0050 

4.8 

•  • 

M 

1894,  . 

0.85 

1  13.07 

2.03 

.1456 

.0248 

.0188 

.0060 

1.57 

1.0673 

.0050 

4.9 

«c 

•  < 

1896,t .   . 

0.56   12.95 
0.33   12.68 

2.69 

.0906 

.0258 

.0182 

.0076 

1.84 

.0681 

.0065 

4.7 

«• 

«• 

1806,  . 

2.67 

.1129 

.0257 

.0221 

.0036 

1.38 

|.04n 

.0091 

5.0 

«• 

«• 

1897,  . 

0.48   11.60 

1 

2.47 

.1029 

.0280 

.0215 

.0065 

1.82  |.0652 

.0051 

4.8 

Blackstone  Biver  at  Millville. 


Jaoe^XoT. 

,1887,  . 

0.31  ; 

_ 

. 

.0468 

.0220 

. 

^ 

0.51 

.0210 

^ 

^ 

«< 

1888,  . 

0.41  1 

6.22 

1.40 

.0467 

.0206 

.0288 

.0063 

0.50 

.0278 

.0004 

. 

«< 

1889,  . 

0.38 

- 

— 

.0409 

.0273 

.0213 

.0060 

0.45  1 

.0167 

.0003 

. 

«• 

1890,  . 

0.26 

6.71 

2.24 

.0736 

.0196 

.0152 

.0044 

1  0.58 

.0229 

.0003 

8.8 

«• 

1891,  .   .   . 

0.24 

7.48 

2.35 

1.1105 

.0384 

.0284 

.0150 

0.72  , 

.0308 

.0006 

3.2 

i« 

1808,  .   .   . 

0.37 

6.70 

1.62 

1.1143 

.0204 

.0210 

.0084 

0.63 

.0217 

.0002 

2.0 

m* 

•• 

1808,  .   .   . 

0.23 

7.48 

1.73 

.0677 

.0119 

.0087 

.0031 

0.77 

.0386 

.0011 

2.6 

•* 

•« 

1894,  .    .    . 

0.47 

8.42 

2.16 

.0510 

.0172 

.0189 

.0038 

0.89 

.0273 

.0012 

2.8 

•* 

<• 

1896,  . 

0.51 

8.67 

2.55 

.0856 

.0238 

.0180 

.0053 

0.90 

.0383 

.0024 

8.2 

9* 

<« 

1890,  •    •    * 

0.35 

8.53 

1.69 

.0484 

.0237 

.0180 

.0057 

,  0.97 

.0413 

.0027 

8.8 

»* 

«4 

1897,  . 

0.45 

7.66 

1.98 

.0509 

.0258 

.0210 

.0048 

0.92 

1 

.0445 

.0019 

3.1 

Average  of  flye  mootht. 


t  Average  of  five  montht.    No  lample  waa  obtained  lo  Jnoe. 
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BL.ACKSTONE  BIVEB. 

Chemical  Examination  of  Water  Jrom  Blackstone  River  htixou^ 

[Parts  per  100,000.] 


• 

• 

g 

I 

Appkakamcb. 

Rbsidui  OS  BTAroiATmx. 

Torbkllty* 

Sediment. 

TOTAL  BBSIDUB.         I 

LOSS  osMnrms. 

• 

1 

%\ 

•     ft 

>          -3 

3 

i 

1 

1 

ii 

•.V 

1      i^   si 

K 

Q 

H 

A 

m 

£    ,   s      £ 

1897. 

1 

1 

18300 

Jmo.  26 

Dlitioet. 

Oons. 

1.20 

8.40 

8.20 

0.20  • 

2.00      t.80    AW 

18642 

Feb.  17 

Distinct. 

Cons. 

1.20 

0.60 

7.70 

l.SO 

8.00      1.70    0.^ 

18816 

Mar.  10 

Distinct. 

Cons. 

1.00 

12.80 

0.20 

8.10  1 

6.W      8.»    S.W 

10006 

Apr.  21 

,  Distinct. 

Slight. 

0.66 

6.60 

6.40 

1.10 

1.70  i    1.44    9^ 

10287 

Mmy  10 

1  Decided. 

Cons. 

1.20 

7.30 

6.60 

1.70 

1.90     i.se   fi.M 

10407 

Jane  16 

I  Decided. 

Cons. 

0.00 

10.60 

6.20 

6.30 

8.20      l.M    i.:« 

10864 

July  21 

'  Distinct. 

Cons.,  dir^. 

1.40 

14.80 

8.20 

6.00 

8.80      2.00    1.« 

20108 

Aug.  16 

Cons. 

Heavy. 

0.60 

43.00 

13.60 

20.40 

7.00       4.M    3.« 

20620 

Sept.  23 

'  Distinct. 

Cons.,  msty. 

0.80 

64.00 

60.40 

8.60 

22.00  1  22.00    0.<r 

10 

20014 

Oot.  20 

Distinct,  milky. 

Cons. 

0.33 

24.20 

22.60 

1.70 

6.  TO  ;    6.00    C.Tv 

11 

21288 

Not.  17 

Oons. 

HeaTy. 

1.66 

12.20 

0.60 

2.70  ' 

8.80       1.40    IM 

12 

21620 

Dee.  22 

Decided. 

Cons. 

0.06 
0.04 

8.70 

7.80 

1.40 

2.90      2.80  .  O.M 

18 

At.. 

1 
1 

17.02 

12.73 

1 
4.80 

( 

6.S1 

4.S    \M 

Odor,  decidedly  musty  and  disagreeable. The  samples  were  oolleoted  from  the  rirer,  abest  9M 

Thursday,  No.  18816  on  Friday,  and  the  other  samples  on  Wednesday.    The  samplea  were  eotkcb4 


Chemical  Examination  of  Water  from  Blaekstov 

[ParU  per  100,000.] 


a 

a 

• 

1                      Appbaeavck. 

Rbsidck  o«  Evapobatiox. 

1 

1 

Turbidity. 

Sediment 

TOTAL  RBSIDOa. 

1  Loas  ov  leazTtr-i 

1 

• 

1 

1' 

Q 

i 

a 

I 

^1 

s 

1^ 

1 

iW 

18»7. 

1 

18361 

Jan.  26 

Distinct. 

Cons. 

0.40 

16.80 

13.80 

1.60 

4.80 

S.8I    •  Tt 

2 

18643 

Feb.  17 

:  Distinct. 

Cons. 

1.06 

14.20 

12.20 

2.00 

4.00 

4.18    0^ 

8 

18817 

Mar.  19    Dlstloet. 

Cons. 

0.70 

16.60 

12.90 

2.70 

6.10 

4.80    •.* 

4 

10007 

Apr.  21 

Distinct. 

Slight. 

0.66 

11.80 

10.20 

1.60 

3.30 

2.M    ].> 

6 

10288 

May  19 

Decided. 

Cons. 

0.90 

16.80 

12.60 

2.80 

4.80 

2.90    l.« 

6 

10408 

Jane  16 

1  Decided. 

Cons. 

0.02 

16.00 

11.40 

4.60 

3.S0 

2.W    IK 

7 

10855 

July  21 

Distinct. 

Cons. 

1.26  1 

10.80 

16.20 

8.00 

4.40 

8.61    9.M 

8 

20109 

Aug.  16 

Coos. 

Heavy. 

0.60  1 

30.00 

16.40 

22.60  . 

6.80 

4.00    1.* 

0 

20630 

Sept.  23 

Slight,  milky. 

Coos.,  msty. 

0.70  1 

26.00 

21.60 

4.60 

8.00 

s.«  o« 

10 

20916 

Oct.  20 

1  hiMtinct,  milky. 

Cons. 

0.47 

31.30 

27.10 

4.20 

4.00 

8.90    4.:( 

11 

21284 

Not.  17 

1  Coos. 

Heavy. 

0.43  ' 

23.80 

19.20 

4.60 

7.90 

4.30    tJtt 

12 

21630 

Dec.  22 

,  Decided. 

i 

Cons. 

0.06  1 

11.20 

0.80 

1.40 

8.60 

3.20    %Jt 

18 

At.. 

0.76 

10.94 

16.27 

4.17 

4.60 

8.41    IX 

1 

Odor,  deeldedly  musty  and  disagreeable,  sometimes  offensive  on  heating.  — •  Tha 
Sewage  PredplUtlon  Works  enters  the  river.    No.  20100  was  ooUeeUd  on  Monday.  No.  UW  u 
aamplea  were  oolleoted  between  0.66  and  10.46  a.u. 
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BliACKSTOKE  BIVSB. 

Mill  Brook  Channel  and  the  Worcester  Sewage  Precipitation  Works. 

[Puts  per  100,000] 


.0324 
.OlSO 
.0730 
.0072 
.0240 
.0161 
.0250 
.3280 
.1120 
.1M0 
.0894 
.0410 


.0716 


AMMOirXA. 


ALBDMJVOIO. 


^ 


a' 


.0800 

.0264 

.0802 

.0208 

.0662 

.0324 

.0308 

.0186 

.0384 

.0214 

.0894 

.0242 

.0716 

.0876 

.1400 

.0640 

.0620 

.0880 

.0270 

.0260 

.0648 

.0886 

.0848 

.0218 

.0688 

.0806 

1 


a 
oo 


.0086 
.0064 
.0828 
.0122 
.0170 
.0162 
.0840 
.0860 
.0240 
.0020 
.0262 
•0180 


.0227 


0.84 
0.66 
1.06 
0.88 
0.46 
0.27 
0.67 
1.68 
0.87 
1.88 
0.60 
0.68 


0.77 


NrriooKM  A0 


S 


.0100 
.0160 
.0300 
.0160 
.0070 
.0060 
.0020 
.0200 
.0030 
.0070 
.0170 
.0490 


.0161 


i 

5 


.0002 
.0004 
.0010 
.0003 
.0004 
.0008 
.0002 
.0110 
.0009 
.0016 
.0006 
.0007 


.0016 


IBOV. 


0.6800 
0.8700 
0.6600 
0.1760 
0.2900 
0.8600 
0.8800 
1.8000 
8.0000 
2.2000 
0.4000 
0.1620 


1.2722 


t 


0.8400 
0.2300 
0.4200 
0.0760 
0.1460 
0.1100 
0.1600 
0.1800 
4.8000 
1.8000 
0.1120 
0.0660 


0.6982 


i 


1.6 
1.7 
2.2 
1.6 
1.6 
1.7 
2.1 

8.8 

* 

11.0 
2.6 
2.1 


2.9 


1 
2 
8 

4 

6 

6 

7 

8 

9 

10 

11 

12 


18 


fe«t  below  the  Iron  bridge.    No.  20108  wm  eoUected  od  MoDday,  No.  18860  oo  Taeeday,  No.  20620  oo 

between  04t6  and  10.80  am. 

*  Strong Ij  Add, 


Biver,  below  the  Worcester  Sewage  Precipitalion  Works. 

[ParU  per  100,000.] 


.1876 
.1440 
.1&86 
.1040 
.1440 
.1440 
.2960 
.5000 
.46110 
.4040 
.3300 
.0684 


.M47 


Ammovia. 


ALBUXIVOrO. 


s 


.8 


.0672 

.0604 

.0666 

.0668 

.0640 

.0636 

.0468 

.0380 

.0634 

.0626 

.0610 

.0360 

.1480 

.1260 

.1880 

.0680 

.1840 

.1130 

.0800 

.0690 

.1124 

.0684 

.0418 

.0848 

.0848 

.0680 

t 
a 

00 


.0068 
.0088 
.0104 
.0078 
.0108 
.0260 
.0220 
.0760 
.0210 
.0110 
.0490 
.0070 


.0218 


a 

6 


1.14 
1.03 
1.18 
0.86 
1.30 
0.98 
1.81 
1.73 
1.98 
2.63 
0.62 
0.88 


1.88 


NiTIOOBV  A0 


i 

s 


.0200 
.0280 
.0400 
.0380 
.0360 
.0380 
.0030 
.0030 
.0160 
.0160 
.0600 
.0760 


.0300 


.0016 
.0020 
.0016 
.0032 
.0090 
.0066 
.0000 
.0200 
.0018 
.0060 
.0040 
.0017 


.0047 


IftOM. 


0.4200 
0.8800 
0.6000 
0.1660 
0.1600 
0.2800 
0.8100 
1.6000 
0.6400 
1.2800 
0.4320 
0.1600 


0.6106 


i 

Si 

3 


0.1800 
0.2100 
0.1800 
0.0460 
0.0700 
0.1200 
0.1300 
0.1400 
0.1060 
0.0300 
0.0620 
0.0760 


.1078 


1 

m 


1.4 
3.9 
4.9 
4.2 
4.9 
4.3 
6.6 
6.9 
6.9 
11.0 
8.9 
8.8 


6.4 


1 
2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 


18 


eolleetad  from  the  river,  above  MlUbary  mod  below  the  point  where  the  eflSuent  from  the  Worcester 
Toceday.  No.  20630  oo  Thureday,  No.  18817  oo  Friday,  and  the  other  eamplee  oo  Wedneeday.    The 
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BL.ACK8TON1B  BIVEB. 

ChemiccU  Examination  of  Water  from  Blackstone  River  at  Uxbridge, 

[ParU  per  100,000.] 


18830 

18M7 
18812 

10102 
10295 
19494 
10898 
20156 
20618 
20936 
81291 
216;^ 


At. 


18»7. 

Jan.  .21 
Feb.  18 
Mftr.  19 

Apr.  22 
May  20 

June  17 
Jaiy  22 
Aug.  19 
Sept.  28 
Oct.  21 
Nov.  18 
Dec.  22 


Appiabasoi. 


mm 

I 


s 

a 


Slight. 
Slight. 
Blight. 

milky. 
V.illght. 
DUtlnot. 
Slight. 
Slight, 
v.  slight. 
Slight. 
V.illght. 
Decided. 
Decided. 


Slight. 
Slight. 
Slight. 

Blight. 

OODI. 

Com. 
Slight. 
Slight. 
Slight. 

OOD*. 

Cone. 
V.iUght. 


0.60 
0.55 

;o.6o 


Rksidue  om 
£tapoka- 

TIOH. 


I 


I 


18.20  8.80 
9.70  I  8.00 
6.40  ,  1.00 


0.65  8.00 
0.68;  9.00 
0.46)1  0.10 
0.25i'10.60 
0.4S '  9.86 


0.80 
0.48 
0.98 
1.15 


0.59 


12.60 

16.20 

11.S5 

7.80 


10.81 


1.80 
2.60 
2.30 
2.25 
2.15 
2.70 
2.75 
2.65 
2.10 


2.60 


AmoiriA. 


Albomlnold. 

• 

• 

1 

1 

2 

.2600 

'.1408 

.0672 

.0848 
.1200 
.1040 
.0094 
.0126 
.1536 
.2400 
.0980 
.0610 


.1126 


.0470 
.0376 
.0284 

.0228 
.0252 
.0260 
.0220 
.0240 
.0300 
.0888 
.0334 
.02901 


.0298 


.0430 
.0332 
.0280 

.0188 
.0184 
.0190 
.0202 
.0194 
.0138 
.0256 
.0312 
.0272 


.0040 
.0044 
.0004 

.00401 
.0068 
.0060 
.0018 
.0046 
.0162 
.0082 
.0022 
.0018, 


s 


0.00 

0.86 


.0013 

.028Oi.0OIS 


0.52  .0180  .0010  .46  !  t? 


.0248.0060^ 


0.72 
0.84 
0.75 
1.40 
1.13 
I.U 
2.16 
1.04 
0.72 


.0800 
.0460 
.0480 
.0850 
.06801 
.0600 
.0050! 
.0350' 
.0620 


.0014 
.006& 

.oooa 
.oia» 

.0090 
.0030 
.002^ 
.0010 
.0010 


.IT 
.46 
.IS 


1.1 

4.1 


.Hi  44 

.»  '  4J 
.&l,13 


1.041  .0481  .0036  .42  ,  M 


II 


I 


I 


Odor,  geoermlly  dlitlnotly  muity,  frequently  vegetable  or  nnpleaMot. The  semplee  were  eolkcMi 

from  the  canal  leading  from  the  upper  dam  of  the  Calamet  Woolen  Company  to  the  mill,  Jiut  befort  the 
water  paaaed  the  ■oreeni« 


Chemical  Examination  of  Water  from  Blackstone  River  at  Millville^  Blackstonc. 

[Parte  per  100,000.] 


1      .    1 

Rkbiddk  on 

J                    '1     . 
^Nrrsoouj   ^ 

a 

Appiaxavos. 

EVAPOEA- 

AMMOiriA. 

^\ 

TION. 

"     1  g, 

• 

s 

Albuminoid.     1 

1 

i    i  1 

1 

6 

• 

if 

*i 

• 

_5 

3 

• 

• 

.  1 

« 

4' 

e 

• 

J 

§ 

1 

1 

J 

1 

s** 

i 

1 

i 

s 

6 

1 

1S»7. 

1 

1 

1 

18331 

Jan.  21 

flllght. 

Cons. 

.68 

'  9.80 

8.70 

.0992 

.0300*.0392 

.0008 

■0.63,. 0180 

.0006  .44    U 

18548     Feb.  18 

V.  slight. 

Sllffhl. 

.55 

6.60 

8.60 

.0656 

.0252'. 0230 

.0022 

0.66 '.0170{. 0006  .68    M 

18811     Mar.  18 

'  Slight. 

Slight. 

.68 

6.20 

1.90 

.0448 

.0244  .0316 

.0088 

0.48  .0120 

.0006  .42    1-1 

milky. 

1 

' 

1 

19108 

Apr.  22 

V.  slight. 

Cons. 

.62 

6.00 

1.30 

.0388 

.0886.0230 

.0016  0.68  1.0800 

.0006  .19    3  1 

19297     May  20  j 

Blight. 

Cods. 

.65 

5.70 

2.00 

. 0400i. 0288  .01i6'.0062  0.65  .0880  .0010  .49    tl 

19496    June  17  ' 

SliKht. 

Cons. 

.55 

'  6.50 

1.80 

.0520J.0300  .02001.0100  0.61  1.0830. 0040  .48    U 

19^9 

Jaly  22,,  V.  slight. 

Blight. 

.32 

7.56 

1.80 

.0054  .0216  .0168.0048  1.20  .0060  .0040  .37     4.( 

20I5U 

Auk.  19    V.  ■light. 

Slight. 

.47 

6.16 

2.10 

.0028 

.0266  .0192  .0074  0.62  .08UO.0006  .48    IT 

20628     eept.23  iV.ellgbt. 

Slight. 

.32 

8.95 

2.25 

.0672 

.0228.0212.0016  1.29 '.0460f. 0013  .31     M 

20937 

Oct.  21  ,  V.  slight. 

Slight. 

.36 

;  9.35 

1.85 

.1040 

.0264, .0246). 0018  1.16  .0760. .0012  .40    U 

21302 

Nov.  18 

BllKbt. 

Cons. 

.70 

,  7.45 

2.10 

.0740 

.0274'. 0342;. 0032  0.72  .08004.0007   .64     LI 

81658 

Dec.  83 

Decided. 

Heavy. 

.68 



.53 

6.10 

8.80 

.0896 
.0628 

.0874 
.0262 

.0218 
.0219 

.0066 
.OOtt 

0.54 
0.73 

.0860 
eQ6S2 

.0007  .SO    M 

Av-T- 

7.07 

1 

3.14 

.0014  .46    t>t 

1 

1 

Odor,  generally  distinctly  mnsty,  occaelonally  vegetable  or  nnpleaaant,  aometlmee  beeomlBf 
CO  heating.^— The  samples  were  eollected  from  the  river,  just  above  the  dam  in  the  vlllai(«  of  MUlfO^ 
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CHARLES  BIVER. 


Charles  River. 


Chemical  Examination  of  Water  from  Charles  River  opposite  the  Works  of  the 

MUford  Water  Company. 

[Parts  per  100,000.] 


I 


§ 


a 


21500 


1S07. 

Deo.  18 


Appbasakob. 


a 


V.ellght. 


None. 


.00 


Rbsidub  om 

E7APOBA- 
TION. 


3 
& 


C 


4.ao 


1.86 


AmOHXA. 


i 


Albomtnoid. 


I 


.0020 


.oioe 


§ 


■  s 

00 


.OlM 


.0032 


.84 


NiTBOOBH 
▲B 


8 


i 


.0160 


.0000 


? 


I 

c 

I 


.70 


8 

I 


1.8 


Odor,  faintlj  yegeUble. 

Concord  River. 

Chemical  Examination  of  Water  from  the  Concord  River  at  Billerica. 

[ParU  per  100,000.] 


I 


Wi 


i 


AmujuvcB. 


a 


o 


ItKSIDDB  ON 

EVAPOBA* 

TIOV. 


I 


it 


I 


Ammokia. 


Albntninoid. 

• 

'8 

i 

1 

1 
1 

AS 
00 

1807. 

S12e4  NoT.16 


V.tUght. 


SUght. 


1.10 


6.90 


2.70 


.0080 


.0362 


.0820 


.0026 


I 


KrrBooBx 

Al 


I 


s 

s 

S2; 


.62 


.0180 


.0002 


S 

a 

m 

a 

a 


1.18 


1.0 


Odor,  Mntly  earthy,  beoomlDg  dletiDotly  vegetable  and  mnity  on  heating. —>  The  eample  was 
eoli«eted  from  the  river,  jnet  below  the  Corner  Bridge. 


HoosAC  River. 

This  river  receives  sewage  from  the  city  of  North  Adams  and  the 
town  of  Adams,  which  is  discharged  directly  into  the  stream.  The 
combined  population  of  these  places  in  1895  was  26,972. 
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HOOSAC  BIYSB. 

Chemical  Examination  of  Waierfrom  the  Eoosac  Biver  at  WiUiamslown, 

[Parts  per  100.000.] 


18298 
18528 
18788 
1009ft 
19208 
19471 
19888 
20188 
20812 
20882 
21202 
21020 


a 
o 


s 

"8 


1S»7. 

Jan.   19 

Feb.  10 
Mar.  16 
Apr.  20 
Maj  18 
Jane  16 
Jaly  20 
Aag.  17 
Bept.  21 
Oot.  18 
Not.  18 
Deo.  21 


Appsaxavob. 


Decided, 
clayey. 

DlniDct, 
clayey. 

DlltlDCt, 

milky. 
DietlDcfc. 

Slight, 

milky, 
y.  Blight. 

DlatlDct. 

DlBtioet. 

DlBttDOt. 

Blight. 

Dedded. 

Dedded. 


I 


Coos. 

.88 

12.16 

Cone. 

.20 

10.40 

OODB. 

.20 

7.80 

Cone. 

.10 

0.20 

Blight. 

.16 

7.00 

Blight. 

.17 

8.80 

Cods. 

.28 

10.80 

Cone. 

.10 

12.70 

Oona. 

.28 

14.20 

Coos. 

.86 

13.80 

Heavy. 

.88 

8.10 

Cone. 

.18 

8.10 

Ebsidub  cm 

EVAPOBA- 
TIOK. 


a 


8.10 
2.00 
1.70 
1.26 
1.00 
1.90 
2.60 
S.66 
2.46 
2.70 
2.26 
2.60 


AmoviA. 


AlbomlDoid 


.0110 
.0218 
.0006 
.0000 
.0000 
.0114 
.0032 
.0080 
.0022 
.0810 
.0082 
.0118 


.0488 
.0274 
.0212 
.0124 
.0242 
.0214 
.0260 
.0380 
.0884 
.0422 
.0220 
.0110 


.0296 
.0220 
.0144 
.0008 
.0148 
.0182 
.0140 
.0194 
.0228 
.0182 
.0160 
.0082 


I* 


.0140 
.0054 
.0088 
.0028 
.0094 
.0082 
.0104 
.0188 
.0150 
.0240 
.0084 
.0084 


.80 
.88 
.18 
.14 
.21 
.17 
.80 
.84 
.40 
.88 
.22 
.28 


NiTBOon 


I 


.0260 
.0280 


3 


!1< 
I  '■ 

M   _ 

o  s 


.0007 
.0004 


.40  U 
.48  M 


.0170^.0005;  .83  [  4.1 


.0900.0002|';.2I  S.f 
.0150  .0005  .38  i.l 


.0800 
.0280 


.0005 


.94  5.4 
.»  7.4 
.82  1.7 


.0010 
.OlOOj.OOlO 
.0160  .0090!  .»  164 
.0460 


.00ld|.8S  M 
0000:  .88  1.7 


.0280.  .OOOOj 

.080tt.000u' 


.22  4.1 


Averages  by  Tears. 


^ 


1888 
1894 
1896 
1896 
1897 


.10 
.23 
.28 
.21 
.28 


10.21 
10.77 
12.41 
11.88 
9.92 


1.66 
2.18 
2.96 
2.91 
2.18 


.0040 
.0111 
.0148 
.0261 
.0125 


.0187 
.0266 
.0834 
.0826 
.0278 


.0148] 
.0109 
.0207 
.0217 
.0109 


.0044 
.0096 
.0127 
.0109 
.0104 


.24 
.86 
.39 
.44 
.27 


.030«.001O 

.0151.0809  .84     7J 

.OlOSt.OOlS  .40  \  1.1 

.0015  .44  '  t^l 

.0086  .n  '  8.4 


.0252 


I 


NoTX  to  analyeee  of  1897 :  Odor,  generally  dietlnotly  maity,  occaeionally  vegeUble  or 

The  samples  were  collected  from  the  riTer,  at  the  bridge  near  the  Wlllismstown  slatloa 

Fltchbnrg  Railroad. 


OBlht 


HouBATONio  River. 

This  river  receivcB  the  sewage  of  the  city  of  Pittsfield,  which  is 
discharged  in  an  unparified  state  into  the  river  above  the  point  tt 
which  samples  were  collected  for  analysis.  The  popalation  of 
Pittsfield  in  1895  was  20,461. 
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HOTT8ATONIC  BIVEB. 

Chemical  Examination  of  Water  from  the  Housatonie  River  at  New  Lenox. 

[Parts  per  100,000.] 


• 

a 
o 

a 

s 

i 

APFEARAJrCB. 

Kbbiddb  on 

EVAPOKA- 
TIOM. 

Ammovia. 

i 

I 

.82 
.82 

.08 

NlTBOOBV 
AS 

1 

a 

1 

O 

1 

§ 

• 

1 

Lost  on 
Ignition. 

1 

Albomlnold. 

i 

1 

• 

1 

9!* 

1 

1 

1 

a 

00 

• 

1 

18380 

18612 
18832 

1S97. 

Jan.  27 

Feb.  22 
Mar.  22 

Distinct, 
milky. 

Slight, 
milky. 

Distinct. 

Cons. 

Slight. 

Cons. 

.16 
.16 

.40 

14.10 
12.66 

6.30 

4.10 
8.20 
1.00 

.0104 
.0864 
.0064 

.0312 
.0200 
.0208 

.0284 
.0100 
.0186 

.0078 
.0100 
.0022 

.0170 
.0280 
.0100 

.0008 
.0022 
.0002 

.80 
.87 
.48 

6.8 
8.1 
8.6 

19079 

Apr.  20 

Slight. 

Cons. 

.82 

7.86 

1.00 

.0086 

.0170 

.0122 

.0064 

.14 

.0160 

.0001 

.62 

6.7 

10310 

May  24 

Slight. 

Cons. 

.26 

12.00 

1.00 

.0808 

.0186 

.0160 

.0030 

.10 

.0300 

.0010 

.21 

0.1 

IMM 

Jnnel7 

Distinct. 

Cons. 

.24 

0.80 

2.10 

.0128 

.0240 

.0164 

.0086 

.14 

.0160 

.0008 

.84 

7.1 

19820 

July  20 

y.  slight. 

Cons. 

.38 

10.06 

2.10 

.0122 

.0248 

.0102 

.0080 

.12 

.0080 

.00(K) 

.66 

7.6 

20124 

Aug.  17 

V.  slight. 

Cons. 

.33 

10.46 

2.4a 

.0040 

.0220 

.0180 

.0000 

.14 

.0130 

.0006 

.44 

7.0 

20587 

Sept.  21 

Slight. 

Blight. 

.38 

12.80 

2.00 

.0110 

.0228 

.0180 

.0048 

.18 

.0080 

.0010 

.32 

8.0 

20884 

Oct.  10 

Distinct. 

Cons. 

.40 

14.06 

2.86 

.0440 

.0800 

.0226 

.0074 

.81 

.0460 

.0016 

.87 

10.8 

21280 

Not.  17 

Cons. 

Heary. 

.62 

0.00 

8.80 

.0014 

.0200  .0108 

.0128 

.10 

.0220 

.0007 

.62 

7.4 

21648 

Deo.  28 

Decided. 

Slight. 

.20 

10.76 

2.60 

.0082 

.0178  .0184 

.0044 

.10 

.0880 

.0006 

.27 

7.6 

Averag 

€8  by 

Years. 

- 

1804 

- 

- 

.27 

11.37 

2.13 

.0181 

.0183 

.0144 

.0030 

.26 

.0204 

.0024 

.86 

8.6 

- 

1806 

- 

- 

.20 

11.78 

2.60 

.0183 

.0238 

.0183 

.0065 

.26 

.0173 

.0038 

.43 

8.4 

- 

1800 

- 

- 

.20 

11.18 

1.07 

.0100 

.0102 

.0162 

.0040 

.22 

.0208 

.0030 

.30 

8.0 

- 

1807 

- 

- 

.82 

10.70 

2.47 

.0160 

.0240 

.0170 

.0070 

.10 

.0203 

.0008 

.40 

7.6 

NcKTK  to  analyses  of  1807 :  Odor,  generally  distinctly  masty,  occasionally  yegetable  or  disagreeable. 
-  The  samples  were  collected  from  the  river. 


Ipswich  River. 

Chemical  Examination  of  Water  from  the  Ipstoich  Biver  <U  Ipswich. 

[Parts  per  100,000.] 


• 

§ 

1 

§ 

M 

^ 

a 

« 

m 

^ 

Q 

1897. 

18848 

Jan.  23 

Appsabakcb. 


9 


a 
« 


5 

o 


Slight. 


Cons., 
brown. 


.73 


Rbsidcb  on 
Evapora- 
tion. 


a 


o 

§1 


I" 


0.40 


2.80 


Ammonia. 


Albaminold. 

■s 

• 

1 

1 

> 

si 

&b 

H 

o 

CO 

.0060 


.0242 


.0206 


.0060 


> 

• 

NITKOOBN 

7. 

AS 

1 

m 

6 

• 

9 

• 

s 

O 

1 

1 

1 

1 

.71 

S 

^ 

o 

.0070 

.0001 

.80 

1.6 


mill 


Odor,  distinctly  vegetable.  — —  The  sample  was  ooUecieU  Itom  the  river,  at  the  dam  of  the  Ipswich 
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mebbimack  bivibb. 

Merrimack  River. 

This  river  receives  the  uDparified  sewage  of  the  cities  of  Concord, 
Manchester  and  Nashua,  in  New  Hampshire,  and  Lowell,  Lawrence, 
and  Haverhill,  in  Massachusetts.  The  population  of  these  cities  at 
the  time  of  the  last  census  was  as  follows :  — 


ClTT. 


Popnlation. 


CoDcord, 
Manchester, 
Kaehua,  . 


17.004* 
44,126* 
10,811* 


Cmr. 


Popolfttka 


Lowell, . 

Lawrence, 

Haverhill, 


•4^t 
ft2,l«4t 
IO,Mr 


*  ISSO  oeniae. 


t  1806ceDiai. 


In  addition  to  the  sewage  from  these  cities,  which  are  situated 
directly  on  the  stream  in  the  order  named,  the  river  receives  much 
pollution  from  the  cities  and  towns  situated  upon  its  tributaries. 

The  usual  monthly  examinations  of  the  water  of  this  river  opposite 
the  intake  of  the  Lowell  water  works,  which  is  situated  just  above 
the  city  of  Lowell,  and  opposite  the  intake  of  the  Lawrence  water 
works,  just  above  the  city  of  Lawrence,  have  been  continued  during 
1897,  the  detailed  results  of  which  may  be  found  on  pages  201  and 
212  of  this  volume. 

The  city  of  Lowell  is  situated  about  10  miles  above  the  city  of 
Lawrence,  and  the  sewage  from  the  former  city  is  discharged  directly 
into  the  river  at  several  points  in  and  below  the  city.  In  the 
following  table  a  comparison  is  given  of  the  analyses  of  samples  of 
water  collected  from  the  river  above  Lowell  and  above  Lawrence 
during  the  year  1897  :  — 

Table  comparing  the  Analyses  above  Lowell  with  those  above  Lawrence^  1897, 

[ParU  per  100,000.] 


Color. 

Uksiduk  cm 

EVAPOKA- 
TIOH. 

Ammohia. 

1 

1 

1 

1 

1 

e 

NrrBoen 

i 

LoMon 
Ignition. 

i 

Albaminoid. 

• 

! 

:  2 

1 

t 

► 

S 

.1 

on 

1  1 

Knmber  of  detonnioatlona  com- 
pared,        

12 

.60 
•50  1 

.00 ; 

1 

12 

12 

12 

12 
.0177 
.0228 

12 
.0163 
.0180 

12 

12 

12 

12       « 

Mean  of  analyaee  above  Lowell, 
renoe,        

8.64 
8.84 

1.40 
1.64 

.0080 
.0040 

.0024 
.0042 

.140 
.106 

.0067 
1.0087 

.0001     i.ft 
.0001      M 

Increase,       .... 

0.80 

0.08 

.0010 

.0061 

.00S3 

.0018 

.060 

.0000 

^ 

.0000     t.i 
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MEBRIBIACK  RIVEB. 

Id  order  to  compare  these  resalts  with  similar  ones  obtained  in 
previoas  years,  another  table  is  presented,  which  shows  the  in- 
crease in  impurities  as  the  water  passes  from  a  point  above  Lowell 
to  Lawrence,  as  given  in  the  last  line  of  the  above  table,  and  the 
corresponding  increase  in  previous  years  :  — 

Increcise  in  the  Amount  of  Impurities  in  the  Merrimack  River  Water,  from  a  Point 
above  Lowell  to  Laivrence,  as  determined  by  the  Regular  Monthly  Examina- 
tions of  Different  Years. 

[ParU  per  100,000.] 


1 

UB8IDUB  ON 

Etapoea- 

TIOK. 

Ammovia. 

a 

e 

VrriooBM 

A8 

H 

Loeton 
Ignition. 

• 

1 

Albamlnold. 

i 

1 

• 

i 

DATE. 

fi 

• 

1 

• 

00 

i 

loereMe,  1887-1880,     . 

0.01 

0.28 

0.09 

.0007 

.0027 

.0017 

.0010 

.020 

.0003* 

.0000 

* 

iDcrease,  1800, 

0.06 

0.02 

0.22» 

.0010 

.0028 

.0017 

.0000 

.028 

.0020* 

.0000 

0.2 

InereftM,  1891,      . 

0.02* 

0.29 

0.07 

.0021 

.0023 

.0021 

.0002 

.036 

.0030* 

.0000 

0.1 

Incr«M«,  1899,      • 

0.00 

0.48 

0.12 

.0019 

.0087 

.0037 

.0000 

.039 

.0018* 

.0000 

0.0 

IncreaM,  1898, 

0.09 

0.47 

0.80 

.0081 

.0082 

.0021 

.0011 

.086 

.0002* 

.0001 

0.0 

IneresM,  18M, 

0.02 

0.16 

0.04 

.0028 

.0082 

.0082 

.0000 

.049 

.0000 

.0000 

0.1 

lacreaee,  1806, 

0.11 

0.62 

0.88 

.0022 

.0008 

.0048 

.0017 

.008 

.0006 

.0001 

0.1 

InereMe,  1806, 

0.02 

0.61 

0.24 

.0084 

.0063 

.0047 

.0000 

.070 

.0017 

.0002 

0.2 

loereAM,  1897,      • 

0.06 

0.80 

0.08 

.0019 

.0061 

.0063 

.0018 

.060 

.0000 

.0000 

0.1 

*  DecreM«. 

Tbe  ayerago  flow  of  the  rlTer  at  Lawrence,  for  twenty- fonr  hours,  daring  the  dayi  on  which  eamplee 
were  collected,  wai  for  the  above  periods,  reepectlvely,  at  the  rate  of  9,146, 9,948, 7,981, 6,434, 8,120, 6,469, 
11,634,  6,886  and  8,230  cable  feet  per  eecond. 


Nashua  River. 

The  north  branch  of  the  Nashua  River  receives  the  unpurified 
sewage  of  the  city  of  Fitchburg,  which  had,  in  1895,  a  population 
of  26,409.  The  south  branch  of  the  river  receives  sewage  from  the 
town  of  Clinton,  having  a  population,  in  1895,  of  11,497. 
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NASHITA  BIVPB. 

Chemical  Examination  of 


Water  from  the  North  Branch  of  the  Nashua  Biver, 
below  Fitchburg, 

[PftrU  per  100»000.] 


^ 


18208 
18687 
18874 
10078 
10281 
10477 
10868 
20280 
20600 
20888 
21207 
21821 


1897. 

Jan.  10 

Feb.  17 
Mar.  26 
Apr.  20 
M»j  18 
Jaoe  15 
Jalj  21 
Aaf.28 
Sept.  21 
Oet.  10 
Not.  18 
Dee.  21 


ArPBASAVOB. 

1 

a 

1 

3 

1 

Decided. 

Oona. 

.45 

DlltiDCt. 

Cona. 

.48 

DleUnot. 

Cona. 

.48 

DUtlDot. 

Cona. 

.60 

Dedded. 

Cona. 

.80 

Slight. 

Oona. 

.63 

Slight. 

Cona. 

.87 

Slight. 

Cona. 

.62 

Diatinet. 

Oona. 

.00 

Diatioet. 

Cona* 

.80 

Cona. 

Cona. 

.60 

Dedded. 

Cona. 

.40 

R  KUDUS  ON 

EVAPOKA- 

TIOM. 


0.20 

7.46 
4.86 
4.60 
4.66 
6.20 
6.06 
7.80 
0.26 
11.30 
O.U 
6.00 


I" 


2.40 
2.80 
2.00 
1.66 
1.06 
1.86 
2.46 
2.80 
2.86 
8.00 
2.16 
2.70 


Ammohia. 


t 


.0816 
.0478 
.0102 
.0110 
.0082 
.0060 
.0864 
.0620 
.0800 
.1120 
.0200 
.0284 


Albuminoid. 


• 

> 

1 

1 

s 

I 

si 


.0170 
.0500 
.0264 
.0828 
.088Q 
.0878 
.0604 
.0486 
.0618 
.0726 
.0804 
.0290 


.0106 
.0408 
.0208 
.0220 
.0268 
.0260 
.0868 
.0862 
.0460 
.0604 
.0288 
.0268 


.0064 
.0002 

.0066 
.0108 
.0122 
.0128 
.0186 
.0124 
.0168 
.0122 
.0106 
.0022 


e 


0.82 
0.68 
0.27 


NmooBa 

Aa 


s 

9i 


t 


.0100 
.0030 
.0180 


0.88  .OlStf 


.0011 


1 

a 

3 
m 

e 

5 

I 


t 

e 
I 


m      • 

0  ,  a 


.n  ( 1.1 


.0006  .38  , 1.4 

.0000 '.49    M 

.0004;' .M ;  1.1 


0.34t  .0070:  .0008 


0.84 
0.67 
0.76 
0.04 


.0t30 
.0080 

.0900 
.0080 


1.04  .0050' .0008 


0.62 
0.60 


.70  1.1 

.0004  .70  14 

i        I 

.000».8I  lA 

I 

.0090 .«;  sj 

.0016  .71  S.« 


.0004 


OQOC. 
.09601.00051 .68    M 


.91:11 

.74    l.T 


Averages  by  Tears, 


1808 

- 

- 

.67 

7.46 

9.16 

.0461 

1804 

- 

- 

.66 

7.30 

9.00 

.0684 

1806 

- 

- 

.50 

8.10 

9.68 

.0882 

1806 

- 

- 

.48 

8.16 

2.40 

.0677 

1807 

- 

- 

.61 

6.82 

2.87 

.0870 

.0860 


.0267  .0108  0.60 


K).75 


.0846^. 0261'. 0006 
.0428  .0810  .0104  <0.75 


.0400 


.0843.0156, 


10.74 


.0420  .0817  .0103  0.61' 


.0118 


.0162|.00ao  .58    U 


.0018  A 


.0134  .0010 '.T4 
.0161  .0017  !.6B 
.01201. 0007' '.68 


t.4 


U 
U 

14 


Note  to  analytea  of  1807 :  Odor,  generally  diatloetly  maity,  occasionally  regetable  or 
-^  The  lamplea  were  collected  from  the  rlTcri  about  half  a  mile  below  the  point  wher«  water  tttm  Iht 
tail-race  of  the  Falnlah  Paper  Company  entera  the  atream. 
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NASHUA  BIVEB. 

Chemieal  ExamincUion  of  Water  from  the  North  Branch  of  the  Nashua  River ^  just 
above  its  Confluence  with  the  South  Branch  at  Lancaster. 

[Part*  per  100,000.] 


i 

i 

to 


18888 
18585 

187M 
19090 
19200 
19IM 
19851 
fD151 

noM 


1 


1897. 

Jan.  22 

F«b.  IT 
ICar.  10 
Apr.  SI 
If  ay  18 
Jane  10 
Jal7  21 
Aag.  19 
Dec.  S3 


Appbabavob. 


8 


DlatliMt. 

Oona. 

Diatinet. 

Cona. 

DlatlDct. 

Cona. 

Dtattnet. 

Cona. 

V.  alight. 

Com. 

aught. 

aUgbt. 

SUgfat. 

Oona. 

aught. 

alight. 

Dedded. 

Oona. 

.00 
.48 
.40 
.48 
.08 
.00 
.75 
.58 
.44 


RaaiDDK  ON 

KVAPOBA- 

TIOM. 

1 

Lots  on 
Ignition. 

7.40 

8.10 

0.15 

2.05 

8.80 

l.U 

4.40 

1.40 

4.16 

1.46 

4.06 

1.80 

6.66 

S.26 

0.16 

2.06 

6.80 

2.65 

AMMOaiA. 


I 


Albamlnok). 


? 


.0928 
.0828 
.0078 
.0220 
.0804 
.0140 
.0204 
.0204 
.0180 


.0888 
.0804 
.0220 
.0288 
.0304 
.0284 
.0818 
.0818 
.0280 


.0310 
.0242 
.0180 
.0202 
.0220 
.0100 
.0268 
.0240 
.0284 


.0072 
.0002 
.0040 
.0084 
.0078 
.0074 
.0000 
.0072 
.0062 


4 

a 
'71 

Si 
O 


.08 
.61 
.20 
.80 
.28 
.20 
.40 
.01 
.60 


MlTKOOKir 


i 
S 


t 


.0170 
.0120 
.0080 


.0002 
.0008 
.0002 


.0130  .0007 


.0100 
.0180 
.0100 


.0200 


.0006 
.0010 
.0011 


.0180  .0026 


.0006 


a 

o 
m 
B 

S 

a 

& 
>% 

M 

o 


i 


.00 

.64 

.46 

.66 

.62 

.07 

.78 

.69 

.40 

2. 

Averages  by  Tears. 


- 

1805 

- 

- 

.51 

0.90 

2.10 

.0282 

.0209 

.0208 

.0001 

.77 

.0280 

.0019 

.69 

1.9 

- 

1800 

- 

- 

.47 

0.10 

1.95 

.0217 

.0293 

.0224 

.0009 

.55 

.0166 

.0019 

.66 

1.8 

- 

1807 

- 

- 

.64 

6.29 

1.90 

.0286 

.0290 

.0280 

.0000 

.42 

.0160 

.0008 

.60 

1.6 

IToTB  to  analjMa  of  189T :  Odor,  generally  dlatlnetly  maaty,  ooeaatooally  yegetable  or  nnpleaaant. 
-The  aamplea  were  coUected  from  the  riTer»  at  the  railroad  bridge,  a  ihort  dlitanoe  above  ita  month. 
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NASHUA  BIVER. 

Chemical  EzamincUion  of 


Water  from  the  Qutnepaxei  Biver  in  EoldetL 

[Parts  per  100,000.] 


• 

^ 

a 

o 

u 

1 

O 

a 

a 

9 

'A 

i 

1S97, 

18257  Jan.  16 


18406 
18689 
18062 
10176 
10866 
10727 
10070 
20864 
20716 
21066 
21410 


Feb.  1 
Mar.  2 

Apr.  6 
May  6 
Jane  1 
Jaly  6 
Aag .  2 
Sept.  2 
Oet.  4 
JSfow.  6 
Deo.  1 


ArPKARAKCB. 


& 


O 


Slight. 

Slight. 

SUght. 

V.sUght. 

Dlatloet. 

Slight. 

V.  slight. 

y.tUght. 

None. 

SUght. 

V.tUght. 

Decided. 


CODC. 

Cods., 

dark. 
Cods. 

Slight. 

Slight. 

V.tUght. 

Slight. 

Blight. 

V.sUght. 

SUght. 

Ooos. 

Oons. 


0.66 

0.68 

0.60 

0.58 

0.80 

0.00 

0.88 

1.08 

0.62 

0.46 

1.10 

1.00 


ItRSIOnR  ON 

Evxponx- 

TIOK. 


4.06 

4.10 

4.00 

S.06 

2.76 

S.60 

8.46 

4.06 

8.46 

8.86 

6.26 

4.26 


•s 


fa 


3 


2.46 
1.40 
1.46 
1.06 
1.20 
2.00 
1.66 
2.20 
1.60 
1.70 
2.80 
1.00 


AMMOiriA. 


Albuminoid. 


► 

1 


.0028 
.0072 
.0006 
.0000 
.0016 
.0088 
.0118 
.0040 


.0270 
.0300 
.0276 
.0240 
.0260 
.0270 
.0246 
.0822 


.0260.0020 
.0846 .0(U4 


.0222 
.0100 
.0208 


2 


NrraoeBs 


I 


1:    ^\ 

5    i 


.0064 
.0060 
.0042 


.0014'. 0184 


.0018 
.0014 
.0018 


.0248 
.0830 
.0274 


.0226.0044 


.0100 
.0272 
.0164 
.0186 
.0200 
.0286 


.0066 
.0060 
.0020 
.0062 
.0040 
.0038 


.26 

.18 

.20 

.16 

.17 

.18 

.18 

.14 

.17 

.21 

.80 

.80 


.0160 


.0001 


.0100  .0001 1 
.0O8O.OO0o!l 


.0030 
.0080 


.OOOOi 


I 

0.61  ;  1.1 

O.U  U 

t 

o.« ,  u 
0.14  ;u 


.0001 


.0080.0000 

I 

.0020  .0001; 

.0070. 0000 

I 
.00001.0000 


0.47 

o.n 

0.61 


•4 

a.T 


0060.0001 


.0030 
.0070 


.0002 

.OOOl' 

t 


1.01  ,  «.i 
0.64  •.! 

o.io  '  e.1 

1.18  U 
l.(B  1.1 


Averages  by  Tears, 


1802 

- 

- 

0.62 

8.70 

1.40 

.0014 

.0104 

.0168 

r 

.0036! 

.10 

1804 

- 

• 

0.61 

8.86 

1.47 

.0041 

.0214 

.0171 

.0043 

.20 

1806 

- 

- 

0.77 

4.47 

1.07 

.0020 

.0280 

.0230 

.0060 

.26 

1806 

- 

- 

0.64 

8.74 

1.67 

.0012 

.0260 

.0210 

.0040 

.10 

1807 

- 

- 

0.77 

8.88 

1.78 

.0032 

.0276 

.0232 

.0043 

.21 

.0088.0001 

I 
.0027.0001 

.OQOOj. 


.0046. 
.OOftJ 


0000 

.0001 


I 

O.fi  i  I.T 
0.78  ;  M 
0.71  i  M 
0.71 'M 


NoTB  to  analyses  of  1807 :  Odor,  distinctly  Tegetable  and  sometimes  monldy. The  samples 

collecied  from  the  riTcr,  at  Smith's  Woolen  MiU  in  Holden,  and  1,000  feet  from  the  Uae  beiwcea  HoUsi 
and  West  Boylston. 
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NASHUA  RIVER. 

CftemieoZ  Examinalion  of  Waler  from  the  SUUwaUr  River  in  Sterling. 

[Purti  per  lOO.OM.] 


a 

0 


§ 


18258 
18407 

isapo 

18063 
19176 
19S67 
19726 
19980 
10366 
t0717 
21056 
21420 


18»7. 

Jan.  16 

Feb.  1 
Mar.  1 
Apr.  6 
May  6 
Jiio«  1 
Jal7  6 
Aug.  2 
Bept.  2 
Oet.  4 
Not.  6 
Dae.  1 


ApPrABAVCB. 


1 

8 


«l 

s 

a 


o 


Rksiddb  on 

EVAHORA- 
TIOM. 


I 


3 


AXXOVIA. 


Albaminold. 


s 


oo 


I 

c 


o 


V.  ■light 
V.aUfht. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight, 
y.  alight. 
V.  alight. 
None. 
V.aUght. 
V.  alight. 
V.  alight. 


V.aUght. 

1 
0.48 

4.80 

2.00 

.0014 

.0182 

V.  alight. 

0.60 

8.50 

1.00 

.0008 

.0188 

Slight. 

0.46 

3.20 

1.20 

.0002 

.0128 

Blight. 

0.42 

2.65 

0.85 

.0008 

.0184 

Blight. 

0.60 

2.80 

1.86 

.0016 

.0286 

Blight. 

0.70 

2.95 

1.50 

.0012 

.0280 

Blight. 

0.65 

8.06 

1.70 

.0084 

.0222 

V.  alight. 

1.04 

8.90 

1.85 

.0014 

.0256 

V.aUght. 

0.61 

8.40 

1.60 

.0012 

.0272 

V.  alight. 

0.42 

8.26 

1.60 

.0012 

.0160 

Blight. 

1.10 

4.85 

2.80 

.0010 

.0286 

CoDa. 

0.90 

3.85 

1.75 

.0010 

.0190 

.0116 
.0184 
.0120 
.0184 
.0216 
.0176 
.0206 
.0232 
.0220 


.0160  .0000 


.0286 
.0184 


.0016 
.0004 
.0008 
.0000 

.0020 
.0054 
.0016 
.0024 
.0052 


.0000 
.0006 


KiTKOOBK 

Aa 


8 
I 


t 

B 

s 
m 
e 

6 

e 

I 

O 


4> 


.19 

.0070 

.0001 

0.59 

.18 

.0120 

.ooor 

0.49 

.19 

.0080 

.0000 

0.55 

.14 

.0080 

.0000 

0.46 

.12 

.0080 

.0000 

1 

0.62 

.12 

.0080 

.0000 

0.66 

.10 

.0000 

.0000 

0.64 

.18 

.0020 

.0000 

1.03 

.21 

.0000 

.0000| 

0.77 

.16 

i.OCOO 

.0000 

0.44 

.88 

.0020 

.0000 

1.07 

.22 

.0050 

1 

.0000 

0.68 

0.0 
0.9 
0.6 
0.8 
0.6 
0.6 
0.6 
0.5 
0.5 
0.6 
1.8 
1.3 


Averages  by  Tears* 


18Q2 
1894 
1805 
1896 
1897 


0.44 
0.45 
0.52 
0.50 
0.66 


8.88 
8.20 
8.48 
8.82 
3.47 


1.18 
1.14 
1.45 
1.85 
1.58 


.0001 
.0008 
.0008 
.0016 
.0013 


.0181 
.0187 
.0179 
.0229 
.0199 


.0109 
.0115 
.0161 


.0022 
.0022 
.0018 


.0208.0026 


.0182 


.0017 


.18 
.18 
.19 
.16 
.17 


.0072 
.0017 
.0051 
.0085 
.0087 


.0000 
.0000 
.0000 
.0000 
.0000 


.44 

.58 
.62 
.67 


0.9 
0.8 
0.9 
0.7 
0.8 


NoTS  to  aoalyaoa  of  1897:  Odor,  diatlnetly  TegeUbla. The  tamplaa  were  collected  from  the 

ri?er,  Al  A  highway  bridge  about  1  mile  above  the  line  between  BterUng  and  Weat  Boylaton. 
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NASHUA  BIVER. 

Chemical  ExamincUion  of  Water  from  the  South  Branch  of  the  Nashua  River 

above  Clinton, 

[Parte  per  100.000.] 


18280 
18405 
18671 
18930 
10145 
19385 
19893 
19961 
20339 
20700 
20093 
21028 
21403 


1897. 

Jan.  19 


Appiabajiob. 


Feb. 

1 

Mar. 

1 

Mar. 

81 

May 

8 

Maj 

81 

Jalj 

1 

Aug. 

2 

Sepl. 

1 

Od. 

4 

Oot.  27 

Not. 

1 

Deo. 

1 

i 


y.  alight. 
V.  alight. 
Slight. 
V.  Blight. 
Slight. 
Slight. 
SUght. 
V.aUght. 
V.aUght. 
y.  alight, 
y.  Blight, 
y.  Blight. 
Slight. 


Slight. 

y.aUght. 

y.aUght. 

y.  Blight. 

Slight. 
SUght. 

OODB. 

y.aUght. 

SUght. 

Slight. 

SUght. 

SUght. 

Slight. 


i 


.40 
.42 
.48 
.46 
.40 
.60 
.42 
.93 
.44 
.80 
.80 
.16 
.70 


KkSIDUB  OB 
£VAPOKA>     I 
TMH. 


o 


4.80 
4.06 
4.06 
2.40 
8.66 
3.40 
8.40 
3.96 
3.90 
8.80 
8.80 
4.10 
4.S6 


§1 


i 


1.60 
1.80 
1.86 
0.76 
1.80 
1.60 
1.16 
1.90 
1.60 
1.60 
0.90 
1.16 
1.90 


AUMOMtk. 


Albuminoid. 

i 

• 

^ 

i 

i 

1 

a 

%* 

H 

Q 

00 

.0010 
.0002 
.0004 
.0000 
.0028 
.0024 
.0082 
.0020 
.0014 
.0002 
.0024 
.0002 
.0028 


.0160 
.0168 
.0206 
.0162 
.0212 
.0206 
.0176 
.0274 
.0168 
.0088 
.0096 
.0100 
.0294 


.0188 
.0168 
.0146 
.0116 
.0162 
.0172 
.0122 
.0266 
.0184 


.0022 
.0000 

.0060 
.0086 


I 

s 
6 


I  KiTBOOBll  'g 
A»  i   S 


Z     S 


.21 
.28 
.26 

.18 

.0060j,.22 

.00841.14 

I 
.00641.20 

.0018 '.18 


.0000 
.0160 
.0120 

.0060 

II 

I, .0060 

h 
.0060 


.0001 
.0001 

.0000^' 

I 

.0000 
.0000 

.0000 
.OOOl' 


.0024 


i>.0090 
II 

,  .00801.0000 

20  I'.OOOOf.OOOoi 


.00S2  .t>00«  .'il 


.0092 
.0100 
.0196 


.0004 
.0000 

.0028 


.24 
.21 


.0080 
.0050 


.0080 


.0000! 
.OOOl' 


.84,14 
.48  !  1.1 
.60  M 
.48  04 
.46  14 
.60  ;  1.1 
.46  I  04 
.94  l.l 
.60  1.1 
.28  '  14 
.19    M 


I! 
.00301.000]  .16     1.1 


I         I 
.0000  .tt  I  14 


Averages  by  Tears. 


1888 

- 

- 

.82 

8.68 

1.06 

.0008 

.0161 

• 

- 

.18 

1894 

- 

- 

.44 

8.81 

1.27 

.0014 

.0154 

.0123 

.0031 

.26 

1896 

- 

- 

.46 

4.00 

1.44 

.0017 

.0226 

.0180 

.0087 

.26 

1896 

- 

- 

.43 

8.66 

1.87 

.0023 

.0199 

.0167 

.0082 

.J8 

1897* 

- 

- 

.47 

8.81 

1.89 

.0016 

.0177 

.0149 

.0028 

1 

.21 

.0097.00011    -  I    - 


.0042'. 0000  .42     IJ 

I  '        . 

.0000!. 0000  .SI     U 


. 


.0046.0000 

.0067'. oooo: 


.40     1.2 

.47   la 


*  Where  more  than  on*  aample  waa  oolleoted  In  a  mooth,the  mean  analyala  fbr  that  month  kM 
oaed  In  making  the  aTerage. 

Note  to  analyeea  of  189T :  Odor,  generally  dlatlnetly  Tegetable,.  oceaalonaUy  mouldy  or  sBily. 
The  iamplea  were  ooUected  from  the  rlTer,  at  the  dam  of  the  Laneaater  Manofaotnrtng  Ooapaaj. 
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NASHUA  RIVER. 

Chemical  Examination  of  Waierfrom  the  South  Branch  of  the  Nashua  River ^  just 
above  its  Confluence  with  the  North  Branch  at  Lancaster, 

[ParU  per  100,000.] 


• 

e 

1 

Appkaeavob. 

BiteiDUB  OH 

EVAPOKA- 

TIOJI. 

Ammovia. 

• 

« 
c 

1 

o 

.48 

NiTBOOBN 

A8 

• 

9 

# 

1 

1 

o 
« 

a 

1 

• 

1 

f 

• 

Albaminold.     | 

1 

• 

1 

S            2 

K    1      a 

1 

i 

Sus- 
pended 

i 

G 

1 

a 

18905 

18»7. 

Jan.  20 

Dletlnct. 

Coot. 

.48 

0.00 

2.40 

.0086 

.0874 

.0284  .0140 

.0150 

.0004 

.55 

1.8 

I8&3Q 

Feb.  17 

DleUDct. 

Slight. 

.45 

4.85 

1.80 

.0026 

.0270 

.0214  .0056 

.20 

.0080 

.0008 

.68 

\%m 

Mar.  10 

Slight. 

Slight. 

.42 

8.50 

1.15 

.0046 

.0182 

.0150  .0082 

.20 

.0060 

.0002 

.46 

19091 

Apr.  21 

SUght. 

Cooi. 

.50 

8.80 

1.40 

.0014 

.0218 

.0178  .0040 

.21 

.0100 

.0002 

.46 

19267 

May  18 

V.iilght. 

Cone. 

.87 

3.50 

1.80 

.0110 

.0280 

.0232.0048 

.28 

.0180 

.0002 

.60 

194S7 

Jane  10 

y.iUght. 

Cone. 

.88 

8.85 

1.65 

.0052 

.0222 

.0182 

.0040 

.16 

.0050 

.0003 

.74 

19868 

July  21 

SHght. 

Cone. 

.75 

4.75 

2.95 

.0124 

.0280 

.0224 

.0066 

.24 

.0070 

.0003 

.47 

20152     Aug.  19 

Blight. 

SUght. 

.52 

4.60 

2.85 

.0070 

.0278 

.0226 

.0052 

.30 

.0080 

.0002 

.61 

2067O  ;  Sept.  90 

y.ilight. 

Cone. 

.40 

4.70 

1.80 

.0424 

.0268 

.0224.0044 

.51 

.0100 

.0012 

.42 

10005 

Oet.  90 

DieUnet. 

Slight. 

.60 

5.10 

1.75 

.0026 

.0294 

.0226.0068 

.55 

.0150 

.0003 

.60 

1.8 

21380 

Not.  17 

BUghU 

Cone. 

.00 

4.85 

2.00 

.0003 

.0248 

.0192  .0066 

.34 

.0150 

.0006 

.81 

1.8 

2IM7 

Dee.  28 

SUght. 

Cone. 

.58 

4.25 

1.80 

.0082 

.0166 

.0142  .0024 

.30 

1 

.0180 

.0002 

.49 

1.4 

Averages  by  Tears, 


1805 

- 

- 

.58 

4.66 

i.n 

1890 

- 

- 

.45 

4.72 

1.69 

1897 

- 

- 

.00 

4.47 

1.80 

.0167.0288 
,0094'. 0216 
.0002.0257 


.0185 
.0180 
,0202 


.0053 
.0086 
.0055 


.34 
.85 
.82 


.0114 
.0184 
.0110 


.0008 
.0006 
.0004 


.61 
.58 

.66 


1.4 
1.6 
1.8 


NoTB  to  enelyeee  of  1897 :  Odor  of  the  flret  foar  ■amplei,  decidedly  mnety  end  nnpleeeent  or  die. 
agreeable ;  of  the  next  eiz  eamplee,  dletlnotly  Tegetable  and  mnety  or  mouldy ;  of  the  laet  two  eamplee, 

oily^ The  eamplea  were  oolleoted  from  the  rlTer,  at  the  Atherton  Bridge,  a  ehort  dletance  aboTe  Ite 

mouth. 
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STONY  BBOOK. 


Stont  Brook. 


This  stream  has  a  watershed  of  about  14  square  miles,  a  large 
portion  of  which  is  very  densely  populated.  For  much  of  its  coarse 
the  stream  is  confined  in  a  walled  channel,  and  for  a  considerable 
distance  above  its  lower  end  the  channel  is  covered.  The  samples 
of  water  from  this  stream  were  collected  at  Boylston  Avenue,  in 
Roxbury,  below  the  point  where  the  covered  masonry  channel 
begins.  Above  this  point  there  are  six  storm  overflows,  which  dis- 
charge sewage  mingled  with  storm  water  directly  into  the  brook,  at 
times  of  high  flow. 


Chemical  Examination  of  Water  /rom  Stony  Brook,  Boston, 

[P»rU  per  100.000.] 


jl 

8 

o 


188«3 
18630 
188«6 
lOltO 
193» 
10688 
lOOftS 
20327 
20688 
20984 
21T14 


Av. 


I 


o 
m 


lfi»7. 

JftO.  26 

Feb.  24 
Mar.  24 
Apr.  28 
May  96 
Jane  28 
July  28 
Aug.  80 
Sept.  20 
Oct.  27 
Deo.  20 


Appiaiascb. 


I 


Slight. 

DietlDct. 

Deeided. 

DietlDot. 

Dletinct. 

Dbtloet. 

Dletlnot. 

DIatloet. 

Dletinet. 

Dtttlnet. 

Deeided. 


Cone. 

Com., 

Mody. 
Heavy. 

Con*. 

Oona. 

OODt. 
OODt., 

brown. 
Slight. 

Oona. 

Cona. 

Cona., 
earthy. 


0.30 

0.60 
0.60 
0.80 
1.16 
0.06 
0.86 
0.62 
0.60 
0.48 
0.86 


0.66 


KK8IDUK  ON 

EVAPOKA- 

TIOM. 


16.00 

».70 
10.00 
18.00 
10.90 
14.10 
15.20 
14.70 
16.20 
16.46 
12.50 


18.52 


81 


i 


0.10 
8.26 
4.00 
8.90 
8.60 
4.00 
8.76 
4.16 
5.06 
8.80 
8.66 


4.11 


AjrtonA. 


0S82 
.0828 
.0432 
.0160 
.0840 
.0640 
.0614 
.0268 
.0816 
.0560 
.0824 


.0488 


Albuminoid 


n 
& 


s 

.9 
Q 


1^ 


.0280 
.0864 
.1004 
.0270 
.0618 
.0290 
.0322 
.0490 
.0834 
.0218 
.0400 


0404 


.0906' .0024 

.0812.0062 

I 
.0502.0502 

.0266*. 0004 


i  NiTBOoasf 
Aa 


i 


3    I 


i 


2  " 


t 


e 

I  I 


.0378 


.0140 


.0210  .0080 


2.20^.2400.0001 
1.11   .0500.0007 

1.00  .080o{.002D 

I 
1.27  .1100.0011 

I'  ' 

1.11  ,.0000.0011 


.0272 
.0862 
.0314 
.0114 


.0050! 
.0128 
.0090 
.0104 


.0166,  .0284 


0282 


.0122 


1.42.,.  1400!  .0018 

!  I 

1.86)  .0600.0060 

I 

1.65  .0600  .0085 

1.78  .120a  0000 

I 
1.89  .1200  .0076 

1.60  .2150.0007 


I 

.48  14 

.»  i.1 

.73  M 

.m  4.1 

.78  4J 

.10  4.9 

.65  7.» 

.61  iJ 

.87  7.1. 

.28  T.T 

.33  iJ 


1.58  .Udfr  .0«&2  .52    5.4 

ii     I     ;    ^ 


Odor,  generally  distinctly  mnity  and  nnpleaeant,  becoming  lometiiiiea  diaagreeable  on 
The  eamplee  were  collected  from  the  brook,  at  Boyliton  ATenoe,  Bosbnry. 
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Ware  River. 
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WARE  RIVER, 


Chemical  Examination  of  Water  from  Ware  River  at  Cold  Brook  Station,  Barre, 

[Parta  per  100,000.] 


* 

I 

e 


S 


O 


m 


APPKAmAXCB. 


Z 


o 


u 

S 

o 


18288 
18400 
18«6d 


1S97. 

Jan. 11 

F«b.   1 
Mar.  1 


189881  Mar.  81 


(. 


19181 
19340 
19704 
19968 
20152 
20710 
2I0I1 
21408 


May  8 
Jan«  1 
Joly  1 
Aag.  2 
Sept.  1 
Oet.  4 
Not.  1 
Dm.  1 


V.  alight. 

V.  slight. 

V.  alight. 
!i  V.  alight. 
;  V.  alight. 
;  V.  alight. 

V.  alight. 

v.  alight. 

V.aUght. 

v.  alight. 
'  V.  alight. 

V.  alight. 


V.  alight. 

Slight. 

V.  alight. 

Slight. 

Slight. 

SUght. 

Slight. 

Slight. 

V.aUght. 

Slight. 

V.  alight. 

Slight. 


0.60 
0.65 
0.65 
0.58 
0.80 
1.10 
1.00 
1.45 
0.08 
0.68 
0.40 
1.06 


RE8IDUB  OM 
EVAPORA- 

TIOK. 

.4 

1 

Ignition. 

4.26 

1.55 

8.00 

1.25 

8.70 

1.85 

9.60 

1.15 

2.80 

0.80 

8.80 

1.55 

8.85 

1.45 

4.25 

2.80 

8.75 

1.80 

8.40 

1.80 

8.45 

1.60 

8.05 

1.05 

Ammovia. 


Albamlnotd. 


I  6 

a  o> 

CO 


.0004 
.0020 
.0016 
.0006 
.0002 
.0006 
.0024 
.0006 
.0012 
.0008 
.0014 
.0006 


.0158 
.0154 
.0152 
.0126 
.0108 
.0226 
.0226 
.0802 
.0220 
.0200 
.0176 
.0184 


.0146.0012 


.0142 
.0142 


.0012 
.0010 


.0116  .0010 
.0178.0020 


.0146 
.0192 


.0080 
.0084 


.0280.0022 
.0106  .0024 


.0194 


.0006 


.0168  .0008 
.0176  .0008 


NmtooKN 


s 

•c 


.18 

.0050 

.14 

.0070 

.15 

.0100 

.15 

.0080 

.12 

.0080 

.06 

.0000 

.10 

.0000 

.18 

.0030 

.10 

.0000 

.15 

.0000 

.20 

.0020 

.21 

.0060 

.0003 
.00011 
.0000 
.0000 

.oooo' 

.0000, 

.oooo| 

.0000, 
.0000' 
.0000 
.0000 
.0000 


I 


M 

o 


0.60 
0.52 
0.64 
0.57 
0.60 
0.87 
0.60 
1.52 
0.97 
0.57 
0.64 
0.88 


4> 

C 


0.8 
1.4 
0.9 
0.2 
0.5 
0.6 
0.5 
0.6 
0.6 
0.8 
1.0 
1.1 


Averages  by  Tears. 


. 

1804 

. 

• 

0.74 

8.55 

1.47 

.0005 

.0179 

.0155 

.0024 

.14 

.0028 

.0000 

.63 

0.8 

- 

1805 

- 

- 

0.78 

8.96 

1.70 

.0014 

.0219 

.0199 

.0020 

.17 

.0051 

.0000 

.79 

0.9 

- 

1896 

- 

- 

0.72 

8.86 

1.52 

.0008 

.0198 

.0177 

.0021 

.11 

.0088 

.0000 

.78 

0.8 

- 

1807 

- 

- 

0.83 

1 

8.60 

1.55 

.0010 

.0198  .0173 

.0020 

.14 

.0082 

.0000 

.69 

0.7 

NoTS  to  aoalyaea  of  1897:  Odor,  dlatiootly  Tegetabla. The  aamplea  ware  collected  from  the 

river,  at  the  railroad  bridge,  Dear  Cold  Brook  atation,  in  the  aoath-eaaterly  part  of  the  towD  of  Barre. 


SUMMARY  OF  WATER  SUPPLY  STATISTICS. 


At  the  end  of  the  year  1897  the  State  contained  32  cities  and  321 
towns.  The  town  of  Bradford  was  annexed  to  the  city  of  Haverhill 
daring  the  year,  and  the  new  town  of  Westwood  was  set  off  from 
the  town  of  Dedham,  so  that  the  total  number  of  towns  remains  the 
same  as  in  1896. 

During  the  year  1897  a  public  water  supply  was  introduced  for 
the  first  time  into  the  towns  of  Groton  and  Sheffield,  and  important 
additions  to  many  of  the  existing  works  were  made  to  increase  the 
capacity  of  the  sources  of  supply. 

The  following  table  gives  a  classification  by  population  of  cities 
and  towns  having  and  not  having  a  public  water  supply  Dec.  31, 
1897.     The  populations  are  taken  from  the  census  of  1895  :  — 


POPULATIOV 


Nomber  of 

PU0MOfOW«O 

Popalatlon 

havlnir  a  Pub- 

Uc  Water 

Supplj. 


ToUl 
PopaUtlon  of 

PUc«s 

to  Prvordtng 

Column. 


Under  600, 
MO-1,000, 
l,O0O-l»6OO. 
],M0-2,000, 
3,000.3,600, 
3,600-8,000, 
3,000.8,600, 
8,600.4,000, 
4,000-6,600, 
Abore  4,600, 

TOTAJJB, 


0 
4 

10 
0 

10 
7 

10 
6 
0 

06 


160 


0 
8,801 
11,013 
16,723 
33,183 
10,867 
82,616 
18,210 
80,006 
3,088,708 


3,361,617 


Nambf  r  of 

PlacM  of  UiYon 

Poputatlon 

not  hftTlnf  a 

pQbllc 

Water  Supplj. 


Total 
Population  of 

Placet 

in  Preceding 

Oolamo. 


86 

66 
88 

80 
18 
11 
7 
1 
1 
1 


108 


18,287 

42,608 

46,864 

61,764 

38,883 

30,634 

33,500 

8,660 

4,066 

6,090 


348,666 


From  the  totals  given  in  the  preceding  table  it  will  be  seen  that, 
flitbovgh  bnt  45.3  per  cent,  of  the  cities  and  towns  in  the  State  have 
a  public  water  supply,  yet  the  total  population  of  places  supplied 
represents  90.1  per  cent,  of  the  whole  population  of  the  State.     The 
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number  of  people  to  whom  a  public  water  supply  is  available  is 
somewhat  less  than  the  total  population  of  the  municipalities 
supplied,  but  the  difference  is  not  large. 

There  are  now  10  towns  having,  by  the  census  of  1895,  a  popula- 
tion exceeding  3,000,  which  are  not  provided  with  a  public  water 
supply.     These  are  given  in  the  following  table :  — 


Tomes. 


PopalaUonln 
19t6. 


BUekaton*, . 
B«nutebl«, . 
North  AndoTar, 
Baiton, 
Tawkibary, 


«,0W 
4,066 
8,M0 
8»430 
8,870 


Towm. 


Popatadwti 


Pappanll,  . 
Dadlay,     • 
Cbalmiford, 
Dartmoath, 
Daarflald,  . 


8jn 


84« 

a4«7 
s,oor 


In  the  following  table  the  various  water  supplies  are  classified 
according  to  the  dates  when  a  fairly  complete  system  of  supply  was 
first  introduced  into  a  city  or  town :  — 


TSABS. 


Konbarof 

PlAoea 
■oppUad. 


Pravious  to  1860, 
1860-1869,  iDolaaiva, 
1800-1888,  IneloaiTa, 
1870-1879,  loalaaira, 
1880-1889,  iDolaalva, 

1890,  .       .       . 

1891,  . 


8 

4 

10 

44 

08 

4 

6 


During  the  year  1897  the  town  of  Watertown  took  possession  of 
the  works  which  were  formerly  owned  by  a  water  company.  At  th« 
end  of  the  year  all  of  the  32  cities  in  the  State,  having  an  aggregate 
population  of  1,640,503,  owned  their  water  works.  Of  the  12^ 
towns  having  a  public  water  supply,  80,  with  a  population  of  400,- 
424,  own  their  works;  while  48,  having  a  population  of  210,590, 
are  supplied  by  private  companies.  The  total  population  in  botib 
cities  and  towns  owning  their  works  is  2,040,927,  against  210,5.'^ 
in  those  supplied  by  private  companies. 
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The  following  table  gives  statistics  with  regard  to  the  consump- 
tioD  of  water  in  many  of  the  cities  and  towns  in  this  State  where 
such  records  are  kept.     The  populations  for  1897,  as  given  in  the 
table,  were  obtained  by  adding  two-fifths  of  the  increase  in  popula- 
tion from  1890  to  1895  to  the  population  as  determined  by  the 
census  taken  in  the  latter  year.     The  daily  consumption  per  inhabi- 
tant has  been  obtained  by  dividing  the  average  daily  consumption 
by  the  estimated  total  population  of  the  city  or  town  in  1897,  and 
consequently  is  somewhat  less  than  the  amount  used  per  consumer, 
because  there  are  in  all  cities  and  towns  a  greater  or  less  number  of 
people  who  do  not  use  the  public  water  supply.     The  difference 
between  the  number  of  inhabitants  and  consumers  would  account  to 
a  large  extent  for  the  low  rate  per  inhabitant  in  some  of  the  towns 
where  works  have  been  in  operation  for  a  short  time  only,  and 
where,  in  consequence,  water  has  not  been  generally  introduced. 
In  some  towns  the  population  during  the  summer  months  is  much 
greater  than  shown  by  census  returns,  and  in  such  cases  the  con- 
sumption per  inhabitant  as  given  in  the  table  is  somewhat  higher 
than  it  would  be  if  allowance  was  made  for  the  increased  population 
in  the  summer. 

StcUisiics  relating  to  the  Consumption  of  Water  in  Various  Cities  and  Towns, 


Cttt  oi  Tows. 


land. 
Aikdo'ver, 

AttleboTongh, 
Ayer. 


BoAUvn  CCochitnata 
So0ton.  Somenille, 
(:M:yMK>c  WorlM). 


Popula- 
tion. 

1M7. 


Average 
DaUy 

Consomp- 
tion. 

Oatlona. 

1S97. 


Dally 

Contamp- 

uon  p«r 

Inhaol- 

tant. 

Oalloni. 
18»7. 


>t«r    and 
rtdgewater. 


BrookUott 


0,832 

«,147 

8,672 

1,722 

2,083 

12,200 

401,100 

142,600 

6,496 

7,748 

86,613 

17,788 

86,289 


888,000 

84 

817,000 

62 

868,000 

41 

48,000 

28 

78,000 

87 

867,000 

70 

57,867,000 

118 

12,619,000 

88 

864,000 

66 

190.000 

26 

1,069,000 

80 

1,882,000 

78 

6,668.000 

77 

CiTT  OB  TOWX. 


CantoD,    • 
Cohaaaet, 
Couage  Oity,  . 
Danvara, . 
Dedham,.       • 
BaathamptOD, 
EaatOD,    .       • 
Fairhaveo,      . 
Fall  River, 
FozboroDgh,  . 
Framingham, . 
FraDklln, 
Gardner, . 


Popula- 
tion. 

1M7. 


Average 
Dally 

Contump- 
tton. 

Oallone. 

1S»7. 


Dally 
Contamp- 
tton  per 
Inhabi- 
tant. 

Oallone. 


4,076 

164,000 

2,484 

66,000 

1,022 

94,000 

8,472 

618,000 

7,247 

600,000 

4,948 

839,000 

4,486 

96.000 

8,606 

172,000 

96,126 

8,670,000 

8,888 

160.000 

9,622 

822.000 

6,268 

173,000 

9,486 

639,000 

86 
20 
92 
78 
60 
69 
22 
49 
39 
46 
38 
88 
67 
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Statislics  relating  to  the  Consumption  of  Water  in  Various  Cities  and  Tmms^ 

Concladed. 


CiTT  OB  TOWV. 


PopaU- 
tlon. 

1S»7. 


ArerM* 

Dallj 

Con  tump- 

tloa. 

Oalloni. 

1»»7. 


Dally 

Contump- 

tlon  p«r 

liibaM- 

Unt. 

Oallona. 

1S97. 


Olouoeater,     . 

Grafton,  . 

HolUston, 

Hopklnton,     . 

Hyda  Park,     . 

Ipawteh, . 

Lawranoe, 

Longrooadow, 

Lowell,    • 

Lynn  and  Sangoa, 

Maiden,   • 

Moncheater,    . 

Manafleld, 

Marblehead,    . 

Marlboroagh, . 

liaynard, 

Med  ford, 

Melroae,  . 

Middleborongh, 

Mil  ford  and  Hope 

dale. 
Milton,     . 

Montague, 

Nantaeket, 

NaUck,    . 

Need  ham, 

New  Bedford, 

Newbury  port, 

Newton,  . 

No.  Attleborough, 

North  Brooklleld, 


20,685 

884,000 

6,141 

85,000 

2,758 

87,000 

2,542 

28,000 

12,480 

714,000 

4,882 

88,000 

55,168 

8,107,000 

824 

48,000 

.       87,085 

8,504,000 

00.881 

4,842,000 

82,880 

1,481,000 

1,010 

140,000 

8,838 

110,000 

7,450 

821,000 

.       15,445 

585,000 

8,248 

84,000 

.       15,882 

1,000,000 

18,848 

024,000 

8,080 

108,000 

0,081 

006,000 

8,014 

184,000 

5,083 

415,000 

2,015 

83,000 

8,802 

875,000 

8.701 

183,000 

.       81,058 

5.876,000 

14,704 

540,000 

28,874 

1,804,000 

8,518 

184,000 

4,041 

186,000 

28 
17 
14 
10 
57 
18 
58 
77 
78 
66 
45 
78 
20 
43 
35 
26 
80 
60 
28 
87 
22 
70 
28 
48 
50 
03 
87 
82 
S5 
84 


CiTT  OB  Town. 


Popola- 
lioo. 

1S97. 


ATerage 
l>aU7 

Con»uap- 
tloa. 

Oallooa. 

1M7. 


1807. 


Norwood, 
Orange,    . 
Peabody, 
ProTinoetown 
Quincy,    • 


Randolph  and  Hoi 

brook. 
Beading, . 


Revere   and    Win 

tbrop. 
Rockport, 


Rutland,  . 
Salem,  . 
Sharon,  . 
Stoughton, 


Swaropaoott     and 

Nabaot. 
Taunton, . 


Tlabury, . 


Wakefield  and 

Btonebam. 
Walpole, 


Waltham, 
Ware,      . 


Wareham,  Onaet 

Bay. 
Water  town  and 

Belmont. 
Wcbater, . 


Wellealey, 
Weeton,  • 
Whitman, 
Wlncheodon, 
Wobum,  • 
Worceater, 


4,010 
5,878 

10,647 
4,520 

22,808 
6,821 
4,088 

12,008 

6,770 

077 

85,042 
1,750 
6,440 
4,142 

27,782 
000 

M,180 
8,150 

21,744 
7,780 
8,388 

11416 
8,106 
4,481 
1,728 
6,266 
4,580 

14,450 
104,411 


854.000 
138,000 
085,000 
126,000 
1,250,000 
270,000 
14SAW0 
1,001,000 
170,000 

18,000 
2,281,000 

40.000 

211,000 

ttS/WO 

1,260^)00 

80,000 
688,000 

68,000; 
1,641,000 
287,000 

18.000 
6U,000 
275,000 
177.000 

20.000 
168,000 

48,000 
067,000 


U 

m 

a 

M 

41 
9 

n 


m 
4* 

M 
44 
U 

n 

81 

4 

41 
84 

M 

n 

r 
u 
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Rainfall. 

The  rainfall  for  the  year  1897  was  3.41  inches  nSore  than  the 

normal.     An  excess  of  rainfall  occurred  in  the  months  of  May, 

June,  July,  August,  November  and  December,  while  in  the  other 

months  there  was  a  deficiency ;  the  greatest  excess  occurred  in  the 

month  of  July,  when  the  rainfall  was  7.86  inches,  or  3.88  inches  in 

excess   of  the   normal   for  that   month.     The   greatest  deficiency 

occurred  in  October,  when  the  rainfall  was  but  0.8  of  an  inch,  or 

3.19  inches  below  the  normal  for  the  month  of  October.     The  large 

amount  of  rainfall  during  the  summer  months  caused  a  large  flow  in 

the  streams  during  that  portion  of  the  year  when  the  flow  is  usually 

smallest.     The  average  rainfall  in  Massachusetts,  as  deduced  from 

long  continued  observations  in  various  parts  of  the  State,  is  given 

in  the  following  table,  together  with  the  rainfall  for  each  month  in 

1897  and  the  departures  from  the  normal :  — 


MovTH—  1M7. 

Normal 
Kainfall. 

iDchea. 

Rainfall. 
1907. 

Inches. 

Excess  or 

DeflclencT. 

1907. 

Incbes.    1 

MowTH  — 1907. 

Normal 
RalnfaU. 

Inches. 

RalnfalL 
1907. 

Inches. 

Excess  or 

Deficiency. 

1907. 

Inches. 

J*aaary»        • 
Febmary, 
March«  . 
April,     •         • 
May,       .          .        . 

8.88 
8.08 
8.07 
8.80 
8.00 
8.31 
8.08 

8.81 
2.51 
8.03 
2.80 
4.65 
5.03 
7.80 

—0.07 
-1.12 
—0.04 
—0.41 
+0.80 
-fl.72 
4-3.88 

Auguet, 
September, 
October, 
November, . 
December,  . 
Total,   . 

4.81 
8.84 
3.00 
4.10 
8.00 

4.70 
2.14 
0.80 
0.52 
4.07 

+0.80 
—1.20 
—8.10 
+2.42 
+1.07 

Jane,      •         • 
July, 

45.10 

48.51 

+3.41 

To  show  the  condition  of  the  streams  or  sources  of  water  supply 
from  which  samples  of  water  have  been  collected  for  analysis  during 
1897,  the  following  tables  are  presented,  which  give  the  daily  rain- 
*all  in  inches  at  9  stations  scattered  throughout  the  State :  — 
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Daily  Rainfall  in  Inches  at  Nine  Places  in  Massachusetts,  OeographicaUy  stltdel 


J»aaM7»  19»7. 

Febni»i7*  1M7. 

DAT 

or 
Month. 

• 

1 

5 

1 

a 

1 

• 

i 

1 

a 

a 

i 

1 

• 

0 

s 

s 

3 

m 

• 

a 

DAT 

OF 

MOMTH. 

i 

a 

1 

S 

• 

15 

1 

• 

M 
C 

9 

e 

Si. 

a   I    ? 

6    JS 

i 

c       1  .  1 

1  §l» 

5    ^   { 

1.    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

1..         . 

- 

. 

. 

. 

. 

• 

t 
1     1 

2,    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2..       . 

- 

- 

- 

- 

- 

1              ' 

8.    .       . 

- 

- 

- 

- 

• 

- 

- 

- 

- 

8..       . 

- 

- 

- 

- 

- 

-1  J-;. 

4,    .       . 

• 

0.14 

- 

• 

• 

• 

* 

* 

* 

4,.        . 

- 

- 

- 

- 

- 

-  t    .      . 

6.    .       . 

1.00 

0.60 

0.42 

1.08 

1.28 

1.71 

0.84 

1.050.28 

5,  . 

- 

- 

- 

- 

.  1    .      • 

«,    .       . 

- 

- 

- 

- 

- 

- 

- 

0.70 

6,  • 

• 

• 

^ 

•      • 

-     -1  •!  . 

T,    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

0.800.560.89 

1                1 

0.700.50 

0.84  0.45  0.n«JI 

8,    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

8 

[8,.         . 

0.10 

• 

- 

0.050.02 

- 

-;  ••  - 

».    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1     ».  .         . 

- 

0.09 

- 

- 

- 

-  o.oi!  - 

1 

10,    .        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

10,.         . 

- 

- 

- 

- 

- 

- 

1 

11,    .        . 

- 

- 

- 

- 

- 

- 

- 

0.02 

- 

11..         . 

• 

- 

- 

- 

- 

- 

•  >   . 

12,    .       . 

- 

- 

- 

- 

- 

- 

-. 

- 

- 

12..       . 

0.40 

0.68 

1.07 

1.15 

• 

• 

•    •  l.« 

13,    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

18,  . 

- 

. 

- 

- 

1.260.70^0.791.00    - 

M.    .       . 

- 

- 

- 

- 

-. 

- 

- 

- 

- 

14,.       . 

- 

- 

- 

- 

- 

-  '    - 

15,    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

15,  .       . 

- 

• 

- 

• 

- 

- 

•       •      • 

16,     . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

16,.       . 

- 

0.11 

0.08 

0.09 

0.02 

0.180.07  O.«0^ 

17.    .       . 

^ 

• 

• 

• 

• 

• 

• 

• 

- 

17..       . 

- 

- 

- 

- 

- 

- 

1 

18,    . 

0.40 

0.85 

0.84 

0.80 

0.82 

0.21 

0.26 

0.75 

0.67 

18,.       . 

- 

- 

- 

- 

- 

- 

-!  .1. 

W,    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

19,.       . 

- 

- 

- 

- 

- 

- 

■ 

-      -!  - 

20.    .        . 

- 

• 

0.01 

• 

* 

* 

• 

• 

- 

20,  .       . 

- 

• 

- 

• 

1 

- 

-i  -     •;  . 

21,    .       . 

0.85 

0.05 

0.60 

0.78 

0.70 

1.02 

0.72 

0.00 

0.72 

21,.       . 

0.10 

0.10 

0.31|0.10 

0.18 

«.»«.ii«j»  • 

22.    .       . 

0.05 

- 

0.04 

0.08 

0.05 

0.07 

• 

• 

- 

22..        . 

0.85 

• 

• 

• 

• 

• 

•      •     * 

28,    .       . 

- 

0.04 

- 

- 

- 

- 

0.09 

0.11  0.15 

28.  .       . 

- 

1.080.57  0.76 

1 

0.77 

0.7O0.64«.7lf.» 

24,    .        . 

- 

- 

- 

- 

- 

- 

- 

-  0.05 

24.  .       . 

- 

- 

- 

-  ,    -       -  *.« 

26,    .        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

25.  .       . 

- 

- 

- 

- 

1 

26,    .        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

26..       . 

- 

- 

- 

- 

- 

.  -r  -,  - 

27.    .        . 

- 

- 

• 

• 

• 

- 

* 

- 

27..       . 

- 

- 

- 

- 

- 

- 

-      -     - 

28,    .       . 

1.80 

1.80 

1.30 

1.01 

1.76 

1.21 

- 

1.40 

1.50 

28..        . 

- 

- 

- 

- 

- 

•      -  •  - 

2«,    .       . 

- 

- 

- 

- 

- 

- 

0.80 

- 

- 

30,    .        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

31,    .        . 

4.10 

3.78 

2.01 

4.14 

4.00 

4.22 

- 

- 

8.07 

Totals, 

Totals, 

2.80 

4.28 

2.25 

2.52 

1 

2.42 

1 

2.852.79 

2.6ft, 

1 

3JI 

*  PradpltaUoD  indaded  in  that  of  foUowtDf  day. 
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Daily  Bainfatt  in  Inches  at  Nine  Place*  in  Massachusetts,  Oeographically  selected 

—  Continued. 


X»r«li,  1S97. 

April,  1S»7. 

Day 
or 

MOMTB. 

• 

1 

1 

a 

• 

o 

1 

m 

1 
S 

• 

1 

« 

1 

e 
a 

n 

• 

1 

Day 
or 

MOMTH. 

• 

1 

B 

1? 

a 

Xi 

1 

In 

• 

C 
1 
& 

mi 

m 

*• 

a 

6 

i 

• 

§ 

• 

1 

e 
s 

• 

1 
S 

1.  .    . 

• 

• 

- 

0.00 

0.07 

* 

* 

- 

• 

1..       . 

- 

- 

- 

- 

- 

- 

- 

t,  .    . 

0.20 

0.10 

0.18 

• 

• 

0.12 

0.06 

- 

0.04 

2..       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

«.  .    . 

0.87 

0.29 

0.29 

0.87 

0.18 

0.40 

0.16 

0.22 

- 

8..       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4,    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

0.10 

4,.       . 

• 

• 

- 

- 

- 

- 

- 

- 

- 

»,    .       . 

0.60 

* 

0.66 

0.80 

0.80 

* 

• 

0.34 

* 

6..       . 

0.80 

0.19 

0.10 

0.17 

0.26 

0.80 

0.27 

- 

• 

«.    .        . 

- 

0.66 

- 

- 

- 

0.64 

0.26 

- 

0.37 

6,.        . 

0.10 

0.06 

- 

0.03 

- 

0.02 

0.02 

0.77 

1.12 

7,    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

7,  .       . 

0.16 

• 

0.08 

• 

0.61 

- 

* 

• 

- 

«,    •        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

8,.        . 

• 

0.19 

0.06 

0.46 

• 

0.19 

0.62 

0.12 

- 

9,    .        . 

• 

• 

- 

* 

- 

« 

• 

- 

- 

9,.       . 

1.26 

- 

0.61 

• 

1.69 

- 

• 

2.28 

« 

10.    . 

;o.i7 

0.20 

0.02 

0.06 

0.06 

0.11 

0.06 

0.14 

0.07 

10..       . 

- 

1.38 

- 

1.02 

0.96 

1.61 

- 

2.68 

n,  .      . 

- 

- 

- 

- 

- 

- 

- 

- 

0.03 

11,.       . 

- 

- 

- 

- 

- 

0.02 

0.12 

0.19 

0.26 

14.   .       . 

0.30 

0.17 

0.16 

0.82 

0.16 

0.82 

0.13 

0.12 

0.13 

12..       . 

- 

- 

- 

- 

- 

- 

- 

- 

M,    .        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

13,  .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

14.    .        . 

0.18 

0.88 

0.86 

0.48 

0.86 

0.60 

0.48 

0.47 

0.60 

14,  .        . 

'■■ 

- 

0.06 

- 

^ 

• 

O.Ol|o.07 

- 

14,    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

16,  .        . 

0.30 

0.34 

0.17 

0.20 

0.36 

0.17 

0.82 

0.61 

0.82 

16,    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

16..        . 

- 

* 

- 

- 

- 

- 

- 

- 

17,    .         . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

17,.        . 

0.80 

0.80 

0.26 

0.20 

0.18 

0.21 

0.10 

0.12 

- 

IS.    .         . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

18,  .        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

19.    .         . 

• 

• 

- 

* 

• 

- 

- 

- 

0.03 

19,.       . 

0.10 

0.01 

0.01 

- 

- 

0.04 

- 

- 

20.     .         . 

O.80 

• 

0.47 

• 

• 

• 

• 

• 

0.79 

20.  .        . 

- 

- 

- 

- 

- 

- 

- 

- 

H,    .         . 

1 

0.73 

- 

0.87 

0.90 

0.63 

0.63 

0.86 

- 

21,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

a,  .      . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

22..        . 

mm 

- 

- 

- 

- 

- 

- 

- 

- 

3.    . 

« 

• 

- 

• 

- 

- 

- 

- 

0.61 

28,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

\i,    .         . 

O.80 

0.70 

0.64 

1.00 

1.07 

1.18 

* 

0.80 

- 

24.  .       . 

- 

- 

- 

- 

- 

- 

•  ^ 

- 

- 

a,   .      - 

- 

- 

- 

- 

- 

- 

0.89 

- 

- 

26,.        . 

0.06 

0.04 

- 

- 

- 

- 

- 

- 

- 

^   .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

26,.        . 

0.08 

- 

0.04 

0.07 

0.04 

0.06 

0.02 

0.03 

- 

7,     .         . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

27,  .       . 

0.06 

0.06 

- 

♦ 

0.10 

0.10 

- 

• 

• 

1.  .     . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

28..       . 

0.07 

- 

0.08 

0.10 

- 

- 

0.06 

0.06 

0.08 

K    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

».  .       . 

- 

- 

- 

- 

- 

- 

- 

0.08 

- 

»•    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

30,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

•    •       • 

8.27 

- 

- 

8.48 

3.08 

3.76 

2.69 

2.94 

2.79 

Totals. 

2^ 

2.67 

1.36 

2.8.') 

3.23 

2.06 

TCfTAJLMp 

8.81 

2.66 

2.96 

4.28 

4.80 

•  PrvotpiUiUon  inoladedln  that  of  foUowlof  day. 
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STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


Daily  RainfaU  in  Inches  at  Nine  Places  in  Massaehusells,  OeographieaUy  tduitl 

—  Continned. 


Mmj,  1S»7. 

Jan«,  1M7. 

DAT 

or 
Month. 

• 

1 
1 

1 

< 

• 

1 

e 

n 
t 

i 

i 
3 

1 

• 

c 
o 
m 
H 

• 

1 
1 
t 

DAT 

or 
Month. 

Si 
2 

• 

1 

B 

• 

ja 
S 

c 

• 

8 

1 

c 
1 

£ 

a 
e 

1 

S    3 

i 

ill 

1»    .       . 

0.02 

- 

- 

- 

\ 

- 

- 

- 

-  ' 

1.  .       . 

- 

- 

- 

- 

-  H).01 

o.« 

-fl.U 

2,    .       . 

0.20 

« 

0.77 

• 

« 

* 

- 

- 

• 

2..       . 

- 

- 

- 

- 

- 

- 

- 

.1 . 

8,    .       . 

0.25 

0.44 

0.20 

1.00 

1.000.60 

1.27 

- 

2.16 

1 

3.  .       . 

- 

0.02 

0.14 

• 

- 

- 

1 
O.Ot  •'  • 

4,    .       . 

- 

0.21 

0.17 

0.86 

0.440.27 

0.17 

- 

t 
1 

4,.       . 

0.26 

- 

0.23 

• 

• 

- 

O.IO  •    • 

1 

6.    .       . 

- 

- 

- 

- 

- 

- 

- 

1.80 

0.36 

6.  .        . 

0.60 

0.88 

0.27 

• 

0.41    -  o.ii  -  • 

«.    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

8,  .        . 

- 

- 

- 

0.44 

.  .0.94'    -  p.U  • 

T.    .        . 

- 

- 

- 

- 

- 

- 

- 

"  1 

T,  .        . 

- 

- 

- 

- 

- 

t 

8.    .        . 

- 

- 

- 

- 

- 

- 

~ 

- 

- 

8,  .        . 

• 

0.02 

- 

- 

- 

m     '       •        . 

».    .        . 

- 

- 

- 

A 

- 

0.02 

- 

- 

mm 

0.  .      . 

•i.OO 

3.06 

1.01 

• 

•       • 

•    ut 

10,    .       . 

- 

• 

0.44 

• 

0.84 

0.78 

- 

0.18 

f 

10,.        . 

- 

0.18 

0.812.27 

2.143.i81.960.nie 

1 

11,    .       . 

0.200.17 

- 

0.84 

- 

- 

• 

- 

0.07 

11..        . 

- 

- 

- 

- 

-  o.oo  •  • 

1 

12.    .        . 

0.300.60 

0.46 

0.28 

0.20 

••«» 

0.00 

* 

1 

12,.        . 

- 

- 

- 

- 

- 

- 1  -  '.x  - 

13,    . 

I.S& 

1.80 

1.40 

0.08 

0.40 

V 

1.84 

0.29 

0.09 

0.25 

13,  . 

0.22 

0.320.24*0.18 
O.30'o.290.06 

0.31 

• 

•     •«.» 

14.     .        . 

- 

0.06 

- 

- 

- 

- 

• 

- 

1.12 

14.  .        . 

O.20 

- 

0.880.31 0.ft  • 

16,    .        . 

- 

0.04 

- 

- 

- 

- 

0.18 

0.16 

1 
1 

16..        . 

•• 

- 

- 

- 

0.S2'0.38O.24    -•  * 

1«.    .       . 

- 

- 

- 

- 

0.08 

- 

- 

0.17 

0.28 

18,  .        . 

- 

- 

- 

- 

- 

•  .     •      * 

17,    .        . 

m 

- 

- 

- 

- 

- 

0.08 

- 

- 

17,.       . 

0.03 

- 

- 

- 

- 

-  '    -      .    • 

18,    .        . 

' 

- 

- 

- 

- 

- 

- 

- 

- 

18,  . 

- 

- 

- 

- 

* 

-1  -,-  • 

1       1 

M,    .        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

19,.        . 

• 

• 

- 

- 

- 

1 

20,    . 

- 

- 

- 

- 

- 

- 

» 

- 

- 

20,.        . 

0.76 

0.84 

0.10 

0.27 

0.32 

0.17O.420.tt** 

21,    .        . 

0.20 

0.08 

0.01 

O.IW 

0.17 

- 

- 

o.u 

• 

21,.        . 

- 

- 

- 

- 

- 

1 

22,    .       . 

- 

- 

- 

- 

- 

- 

• 

- 

0.16 

22..        . 

- 

- 

- 

- 

- 

-1    -,    -    • 

23.    .       . 

- 

• 

- 

- 

- 

^   1 

p.22 

- 

- 

28,.        . 

- 

- 

- 

- 

- 

1 

! 

1      •       • 

24,    .       . 

1 

0.37 

0.01 

« 

- 

0.02 

- 

- 

- 

l24,  .        . 

- 

- 

- 

- 

.1    -1    . 

•       • 

r 

2J,    .       . 

0.96 

0.00 

0.08 

0.80 

0.08 

0.77 

- 

0.70 

0.61 

26.  . 

0.09 

- 

- 

0.86 

0.10    -  o.o^  -    • 

».    .       . 

- 

- 

- 

- 

- 

- 

0.88 

- 

- 

28,  .        . 

- 

- 

- 

- 

^              ^            •          • 

27,    .       . 

* 

0.30 

0.24 

• 

- 

• 

- 

- 

- 

27,.        . 

- 

- 

- 

- 

- 1  -     -    *   ' 

28.    .       . 

0.17 

- 

0.07 

0.07 

- 

0.88 

0.42 

- 

- 

28..        . 

1 

• 

- 

- 

- 

-     -    •    • 

20,    .       . 

- 

- 

0.01 

- 

0.03 

- 

- 

- 

- 

;  29. . 

• 

• 

• 

• 

- ,  • ;  -  •  ■ 

30,    .       . 

• 

«• 

- 

- 

• 

- 

0.87 

• 

- 

80.  .        . 

1.08 

1.40 

1.10 

0.88 

O.»0.»0.»ll.««» 

p 

81,    .       . 

0.600.16 

0.82 

0.66  0.61 

0.21 

0.36 

1.18|l.22 

t 
1 

i 

1 

Totals. 

4.74 

4.24 

4.80 

4.404.40,4.8414.80 

1        1 

4.97|6.07 

Totals, 

1 

6.87  6.00  4.U 

4.685.3S 

r  1   1 

4.II 

1 

•  PrsdpiUtioD  Inehidcd  Id  that  of  foUowiag  day. 
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Daily  BainfaU  in  Inches  at  Nine  Places  in  Massachusetts,  Oeographically  selected 

—  ContiDued. 


Joly,  1S»7. 


DAT 

or 

MOVTH. 


1, 
2. 
8. 
4. 
6. 

«, 
T. 

«. 

». 
10. 
11. 
W. 

14, 
1ft. 
W. 
IT, 
1«, 
W. 
». 
21. 

a. 

O. 
M. 
tt. 
H. 
«. 


B 

• 

«i 

(f 

5 

n 

i 

• 

1 

i 

a 
1 

c 
1 

£ 
8 

1 

• 

§ 

3 

< 

s 

E 

6 

3 

1 

S 

Si; 


0.05 


0.000.03 


AaviiBt,  1807. 


DAT 

or 
Month. 


B 

• 

m 

« 

S3 

• 

• 

o 

e 

a 

< 

a 

1 

1 

a 
a 

s 

C 

a 

1 

• 

e 
o 

c 

s 

« 


0.05     - 


0.05 
1.20 


0.08 
0.13   1.36 


.  0.26 


2.  . 

3.  . 


4,  . 
6.. 

6.  . 

7.  . 

8.  . 


* 
0.40 


0.20 
0.17 

0.62     - 
0.20 


0.03 


0.38 


0.880.73 


0.12 
0.36 


0.70 


0.500.56 


0. 


0.01 


6.25 
0.80 


0.60 
4.04 
1.33 
1.18 


0.00 
0.06   0.02 


2.87 
0.88 
0.44 
0.07 


0.03 
1.68 
0.47 
0.22 

0.20 


0.13 
3.80 
0.02 


0.040.05 


0.38 


-  0.07  0.200.11 


0.37: 


0.00  0.28  1.03  0.43 1.20  0.14, 


0.08 


0.10 


0.02 
1.12 
0.03 
2.88 
1.14 
0.07 


1.56 
0.08 
1.05 
0.07 


1.280.66 
0.05 

0.58  0.15 

0.02 

0.01 


1.26 
0.73 


0.450.34 


0.06 
1.27 

0.54 


0.36 
0.24 

0.15 


'»  • 

10.  . 

11.  . 

12,  . 

13,  . 
14,. 

15,  . 

16,  . 

17,  . 

18,  . 

19,  . 

20,  . 

21,  . 

22,  . 

23,  . 
24,. 
25,. 
26,. 

27,  . 

28,  . 
20,. 
80,. 
31,  . 

Totals 


0.15 
1.23 
0.04 

* 


0.22 
0.80 
0.02 


1.00     - 


0.10 
0.21 
0.08 


0.050.12 
0.06 


0.01 


0.08 


0.060.17 
0.12 


1.050.00 


0.860.38  0.14 


0.800.04 
0.12 


0.70 


0.050.70 
0.20 


0.260.610.14 


0.26 


0.12 


0.81 


0.061.00 


0.48 


0.92 


0.62 


1.27 


0.32 


♦  ,0.47 


0.42 


1.18 

0.11 
0.82 


0.560.64  4.60 


* 
0.42 

1.67 


0.91 


0.27 


1.77 


0.12 


0.90 


1.60 


1.95 


0.60 
2.25 


1.31 


1.401 


1.740.99 


1.87 


1.93 


1.88 


31. 
Tot 


0.05 


0.280.14 


0.05 


13.12 


18.87 


12.685.34 


4.363.02 


0.37 
4.76 


0.04 


6.69 


3.85 


4.324.32 


2.60 


2.96 


4.68 


8.29 


8.99 


4.15 


8.57 


*  Pr«elptuUoD  iDoloded  in  tb«t  of  following  day. 
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STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


Daily  Rainfall  in  Inches  at  Nine  Places  in  Massackuietls,  OeographieaUy  teUcUd 

—  Continued. 


September, 

18f 

»7. 

s 

• 

• 

m 

B 

. 

DAT 

U 

» 

■s, 

-«> 

s 

or 
Month. 

9 

e 

a 

o 

e 

1 
& 

s 
c 

« 

s 

•J 

-< 

h. 

b. 

O 

iJ 

Oetober,  1S97. 


I 


a 
o 

c 

3 
OS 


CQ 
2 


DAT 

OF 

MOVTH. 


if 

3 
•*    i    J3         ^ 

iJ      -<      ftk 


<u 


s     = 

i 

.3 

a 
1 

a 

3 
C 

• 

S 

« 

B 

«  • 

I    I 


2,     .        .   0.861.260.050.57  0.07  0.52  0.501.630.23 


2. 
3. 


0.06 


6,  . 
6.  . 


8.    . 


10. 


8.  . 
10, 


11,  . 

12,  . 

13,  . 

14,  . 
16,  . 

16,  . 

17.  . 


18. 

», 
20. 

21, 
22. 
23, 
24, 
26. 

27, 
28. 
20. 
80, 


0.03 


-  0.03 


0.06 


0.16 


0.050.16  0.04  0.84 

I 
0.08     - 


0.16 


0.04 


0.080.33 


0.11 


0.240.16 


* 
0.18 


0.04  0.04 


-   0.80.0.04 


»  • 

11,  . 

12,. 
18,  . 
14,. 
16,  . 
16,  . 

",  . 
18,  . 


-   0.14'    - 


0.85;0.76  0.08  0.88  0.410.16 

I        I 


O.S80.4Sr« 


10 


0.030.08 


0.10  0.85  0.08 


0.64  0.47  0.33     - 


20,  . 

21,  . 

22,  . 


0.06 


0.03  0.12 


-  0.06«.U«.n 

_  i    _      -     . 


0.60 
0.26 


0.16 


0.14 
0.11 


0.67  0.810.67 


0.20 


0.86  0.11 


0.08 


0.87 


0.84  0.47 


0.861 


23, 


0.620.210.14 


0.21 


24. 
26. 


2«. 
27. 


«.ll    • 


28,. 
20,  . 
80.  . 


0.08 


iO.Ofc«.4l 


Totals, 


1.86  1.00'2.87  2.61 


3.22 


2.48  2.27  2.00 


0.88 


81,.        . 
Totals, 


0.03  0.76 1.08  0.41.0.58  0.80!0.48  l.aa.e 


.80|0. 


*  PreoipitaUoo  Ineludtd  In  that  of  fullowlog  day. 
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Daily  Sain/all  in  Inches  at  Nine  Places  in  Massackttsetls,  Oeographically  selected 

—  Concluded. 


IfOTember,  1897. 

]>eeeBiber,  1897. 
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a 
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• 
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1 

i 
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a 

I 

• 

1 

& 

1 

1.    . 

• 

0.54 

0.40 

* 

* 

* 

* 

♦ 

* 

1.  . 

- 

- 

- 

- 

- 

- 

- 

- 

2,    . 

2.8A 

1.40 

2.34 

♦ 

2.22 

* 

1.51 

* 

5.80 

2.  . 

- 

- 

- 

- 

- 

- 

- 

- 

8.    . 

- 

0.20 

0.04 

2.05 

- 

2.47 

0.92 

3.81 

0.43 

3.  . 

- 

0.09 

0.04 

0.00 

♦ 

0.02 

* 

♦ 

« 

4.    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4.  . 

* 

- 

0.10 

* 

0.05 

* 

0.00 

* 

0.09 

ft,    . 

0.05 

- 

- 

- 

0.00 

0.01 

- 

0.04 

* 

8.    . 

0.90 

0.97 

0.04 

0.88 

0.87 

0.02 

0.42 

0.50 

0.00 

«.    . 

- 

0.02 

0.17 

- 

- 

- 

0.08 

- 

0.10 

8.    . 

- 

- 

- 

- 

- 

- 

- 

- 

7.    . 

- 

- 

- 

- 

- 

- 

- 

- 

^ 

T.    . 

0.10 

0.05 

0.11 

• 

* 

• 

« 

• 

♦ 

8.    . 

0.16 

« 

0.03 

« 

* 

• 

• 

* 

• 

8.    . 

- 

0.04 

- 

0.15 

0.13 

0.19 

0.33 

0.17 

0.20 

9.    . 

0.08 

0.02 

0.88  0.80 

0.72 

1.00 

0.78 

0.87 

0.49 

».    . 

- 

- 

- 

- 

- 

- 

- 

- 

0.02 

10,    . 

- 

- 

- 

- 

- 
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- 

- 

- 

10.    . 
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- 
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- 

0.04 

- 
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0.05 
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♦ 

11.    . 
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- 

• 

- 

- 

- 

W,    . 
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1.00 

* 

1.62 

1.10 

12.    . 

0.00 

0.00 
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0.82 
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0.50 
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- 
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- 
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- 
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- 
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- 
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• 

* 
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• 

• 

• 

• 
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• 

• 

0.10 

• 
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• 

* 

« 

21,    . 
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- 
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- 

0.07 
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- 
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0.22 

0.25 

0.48 
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• 

• 
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- 

• 
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0.42 
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- 
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- 
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• 

• 
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- 
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O.4J0.62 
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0.03 

• 

0.80 

20.    . 
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0.00 

0.09 

0.18 

0.21 

0.13 

0.20 

0.85 

» 

27,    . 

0.8O 

0.85 

0.57 

0.20 

0.30 

0.85 

- 

27.    . 

- 

- 

- 

- 

- 

- 

- 

0.82 

28,     . 

- 

- 

- 

- 

- 

- 

- 

• 

28,    . 

• 

- 

- 

- 

- 

- 

- 

- 

- 

».    . 

[).16 

0.09 

0.17 

0.20 

0.10 

0.12 

• 

0.22 

0.28 

29.    . 

0.07 

0.12 

- 

0.10 

0.05 

• 

«• 

* 

« 

ao,  . 

« 

<- 

. 

- 

- 

«• 

0.14 

- 

- 

30,    . 

- 

- 

0.14 

- 

- 

0.00 

0.05 

0.14 

0.18 

5.77 

5.78 

7.88 

0.45 

0.74 

31,    . 
Tot.. 

0.05 

0.70 

1.22 

0.00 

0.58 

- 

0.00 

0.28 

- 

Tot., 

0.06  0.00 

8.1o|9.74 

5.n 

0.98 

0.39 

5.00 

4.50 

8.72 

4.89 

4.58 

4.38 

To 

«AIi«  rOB  THS  YXAB,  .... 

•      • 

1 

84.09  -.6.79 

51.29 

44.89 

40.17 

41.77 

42.08 

49.28 

50.90 

•  PreclpiUtioD  iooladed  Id  thftt  of  foUowlDg  (Uy. 
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Flow  of  Streams. 

The  flow  of  the  streams  of  the  State  during  1897,  as  indicated  by 
the  flow  of  the  Sudbury  River,  was  very  nearly  the  average  for  the 
past  twenty-three  years.  The  flow  was  above  the  average  in  June, 
July,  August  and  December,  and  below  the  average  during  the  other 
months  of  the  year.  In  order  to  show  the  relation  between  the  flow 
of  the  Sudbury  River  during  each  month  of  1896  and  the  normal 
flow  of  the  same  river  as  deduced  from  23  years*  observations,  fix)m 
1875  to  1897,  inclusive,  the  following  table  has  been  prepared.  The 
area  of  the  watershed  of  the  Sudbury  River  above  the  point  of  meas- 
urement is  75.2  square  miles. 


Table  shotuing  the  Average  Monthly  Flow  oj  Sudbury  River  for  the  Year  1897, 
in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area,  also  Departurts 
from  the  Normal  Flow, 


MOVTH. 


Normal  Flow. 

Cable  Feet  per 

Second  per 

Sqaare  MUe. 


January, 
February, 
March,    . 
April,      . 
May,        .       . 
June, 
July, 

August,  .  . 
September,  . 
October, 
Norember,  . 
December,  . 
Atibaos, 


1.841 
2.860 
4.421 
3.10S 
1.707 
0.769 
0.316 
0.447 
0.376 
0.816 
1.448 
1.816 


Actual  Flow 
IK  1997. 

Cubic  Feet  per 

Second  per 

Sqaare  11  tie. 


1.687 


1.307 
1.640 
8.967 
2.343 
1.416 
1.488 
1.018 
0.913 
0.282 
0.146 
1.807 
2.4&1 


RxcBss  oa  Da- 

riciKxcr 

Cable  Feet  per 

Second  per 

Square  Mi> 


—0.534 

— i.no 

-0.4M 
—0.760 
— 0.9K 
-H).T» 
H-O.TW 
-H>.4M 
— O.OM 
— 0.6M 
—0.061 


1.640 


.OtT 


The  next  table  shows  the  weekly  fluctuations  during  1897  in  the 
flow  of  two  ot  the  streams,  which  are  carefully  measured,  oamdj, 
the  Sudbury  and  Merrimack.  The  flow  of  these  streams,  particu- 
larly the  Sudbury,  serves  to  indicate  the  flow  of  the  other  str^anu 
in  eastern  Massachusetts* 
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SCDBUIT 
RIVBR. 

Mkkbimack 

RIVBR. 

SUDBURT 
BlVBR. 

Merrimack 

RiVBl. 

WUK  UTDOIO  SUMDAT. 

Cubic  Feet 

Cable  Feet 

Wbbx  emdino  Suvdat. 

Cubic  Feet 

Cubic  Feet 

1M7. 

per 

Second 

per  Square 

Mile. 

per 

Second 

per  Square 

Mile. 

1S»7. 

per 

Second 

per  Square 

Mile. 

per 

Second 

per  Square 

Mile. 

Jan.    Z,     . 

0.760 

0.505 

July    4.  . 

0..670 

1.200 

10,     . 

2.273 

1.115 

11.  .       . 

0.088 

0.001 

17. 

0.850 

0.004 

18,  .       , 

0.442 

4.800 

i4,     , 

1.400 

0.648 

i             25,   .        . 

1,.532 

2.214 

31. 

0.864 

0.586 

Aug.    1,  . 

2.288 

2.243 

Feb.    7. 

0.742 

0.503 

8,   .        . 

1.621 

1.450 

14.      , 

1.823 

1.568 

16,  .        . 

0.471 

0.007 

21.      , 

1.114 

0.035 

22.  .        . 

0.744 

0.878 

«,      . 

1.688 

0.840 

>            20,  .        . 

0.843 

0.071 

Mar.    7.      . 

8.434 

1.140 

8«pt.    5,   . 

0.583 

0.731 

14,      . 

3.425 

2.418 

12,  .        . 

0.342 

0.580 

21,      . 

2.727 

2.070 

10,   . 

-0.065 

0.543 

28.      . 

5.901 

3.855 

26.  .        . 

0.732 

0.556 

Apr.    4, 

2.074 

2.964 

Oct.     3.  . 

0.461 

0.548 

11. 

3.840 

4.618 

10,   . 

0.314 

0.484 

18.      . 

2.603 

4.225 

17,  .       . 

0.604 

0.526 

25.      . 

1.826 

3.304 

24,  .        . 

0.356 

0.406 

M.y    2, 

1.088 

2.815 

31,   .        . 

0.383 

0.450 

9.      . 

1.722 

2.309 

Nov.    7,  . 

1.310 

1.110 

16,      . 

1.009 

2.737 

14,  .        . 

1.426 

1.274 

23, 

0.R33 

1.065 

21.   .        . 

1.226 

1.388 

80, 

0.040 

1.754 

28.  . 

0.005 

1.108 

JaiM   0, 

1.111 

1.805 

Dec.    5,  . 

0.860 

1.148 

13. 

3.210 

4.526 

12,  . 

0.092 

1.481 

20. 

1.352 

8.207 

10,  . 

4.857 

4.651 

27, 

0.571 

1.801 

26.  . 

1.857 

2.254 

1 

The  following  table  gives  the  records  of  the  rainfall  upon  the 
Sudbury  watershed,  and  its  total  yield,  expressed  in  inches  in  depth 
on  the  watershed  (inches  of  rainfall  collected),  for  the  year  1897, 
together  with  the  average  of  the  records  for  the  twenty-three  years 
from  1875  to  1897,  inclusive.  The  records  of  rainfall  and  rainfall 
collected  for  the  preceding  years  may  be  found  in  the  annual  report 
of  the  State  Board  of  Health  for  the  year  1890,  pages  338  to  340, 
the  annual  report  for  the  year  1895,  page  430,  and  the  annual  report 
for  the  year  1896,  page  422. 
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BainfaU  received  and  cottecled  on  the  Sudbury  River  Waierthed. 


1S97. 

Mbaii  Foa  28  Tbam, 

AIOHTH. 

RainfkU. 

KalnfkU 
collected. 

Percent 
collected. 

1 
BalnfUl. 

RalaflUl 
collected. 

PerCflBt 

ooDMtid. 

Janaary,  . 
Febraary, . 

March, 

•  II 
April, 

May, .       .       . 

Jane, 
July, . 
Angnst,     . 
September, 
October,    . 
November, 
December, 

4.005 
2.010 
3.660 
2.820 
4.370 
4.465 
5.445 
3.510 
2.935 
0.470 
6.405 
5.205 

1.507 
1.718 
4.575 
2.615 
1.682 
1.661 
1.174 
1.053 
0.315 
0.168 
1.570 
2.827 

87.68 
59.04 
125.00 
92.73 
87.35 
37.28 
21.56 
30.00 
10.73 
35.74 
24.61 
54.81 

4.227 
4.215 
4.381 
8.240 
8.420 
2.968 
3.782 
4.100 
3.220 
4.845 
4.185 

3.675 

1 

45.767 

2.123 
8.006 
5.007 
S.46S 
1.060 
0.847 
0.868 
0.516 
0.421 
0.940 
1.616 
1.864 

56.S 

71JS 

UCM 

ioe.u 

57.JT 

ts.u 

1 

9.0 

13.04 

!      38.61 

;   M.R 

Total!  and  averages, 

46.190 

20.815 

45.06 

22.224 

4$M 

The  Sudbury  River  records  are  particularly  valuable  as  a  basis  for 
estimating  the  yield  of  other  watersheds  in  Massachusetts,  both  on 
account  of  the  accuracy  with  which  the  measurements  have  been 
made  and  the  absence  of  abnormal  conditions  which  would  unfavor- 
ably affect  the  results.  The  following  table  gives  the  records  relat- 
ing to  the  yield  of  this  watershed  for  each  of  the  past  twenty-three 
years,  the  flow  from  the  watershed  being  expressed  in  gallons  per 
day  per  square  mile,  instead  of  inches  in  depth  of  rainfall  collected, 
in  order  to  render  the  table  more  convenient  for  use  in  estimating 
the  probable  yields  of  watersheds  used  as  sources  of  water  supply. 
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Yield  of  the  Sudbury  River  Watershed  in  Gallons  per  Day  per  Square  Mile,* 


Mouth. 

1875. 

1S76. 

1877. 

1878. 

1879. 

1880. 

1881. 

188*. 

Jaanary,     .... 

103.000 

648,000 

658,000 

1,810,000 

700,000 

1,121,000 

416,000 

1,241,000 

Fcbmery,  . 

1,496,000 

1,868,000 

949,000 

2,466,000 

1,711,000 

1,787,000  1,646,000 

2,403,000 

March,        .       . 

1.604,000 

4,485,000 

4,818,000 

3,607,000 

2,880,000 

1,874,000!  4,004,000 

2,889,000 

April,  .       . 

8,049,000 

8,292,000 

2.394,000 

1,626,000 

8,116,000 

1,168,000  1,646,000 

867,000 

May,    .       .       . 

1,188,000 

1,139,000 

1,391,000 

1,304,000 

1,114,000 

614.000      966,000 

1,292,000 

Jooe,  . 

870,000 

222,000 

697,000 

606,000 

413,000 

176,000  1,888,000 

629,000 

July,   . 

321,000 

183,000 

202,000 

128,000 

168,000 

177,000      276,000 

86.000 

Augnat, 

896,000 

405,000 

121,000 

476,000 

396,000 

119,000 

148,000 

66,000 

September, . 

207,000      184,000 

60,000 

160,000 

141,000 

80,000 

197.000 

806,000 

October,      . 

646,0001     284,000 

632,000 

616,000 

71,000 

101,000 

186,000 

299,000 

Xorember, . 

B                        « 

1,302,000 

1,088.000 

1,418,000 

1,698,000 

206,000 

206,000 

396,000 

210.000 

December,  . 

» 

584,000 

454,000 

1,289,000 

3,177,000 

462.000 

176,000 

776,000 

814,000 

Average  for  whole  year. 

972.000 

1,185,000 

1,214,000 

1,462,000 

894,000 

678,000 

979,000 

862,000 

Av.  for  drieat  aix  months. 

574,000 

884,000 

602,000 

532,000 

230,000 

148,000      330,000 

211,000 

MoirrH.                       1888. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

January, 
Febniary,   . 
March, 
April,  . 

May.    .        .       . 
June,   . 
Jnly,    . 
Angnst, 
September, . 
October,      . 
November,  . 
December,  . 

.     835,000 

.  1,033,000 

:  1,611,000 

1,350,000 

938,000 

300,000 

115,000 

78,000 

91.000 

186,000 

205.000 

193,000 

996.000 

2,842.000 

3,785,000 

2,853,000 

1,030,000 

417,000 

224,000 

257,000 

44,000 

83,000 

175,000 

925,000 

1,236,000 

1,854.000 

1,672.000 

1,815,000 

1,336,000 

426.000 

62,000 

240,000 

121,000 

336,000 

1,178,000 

1,174,000 

1,461,000 

4,800,000 

2,059,000 

1,947,000 

720,000 

203,000 

115,000 

94,000 

118,000 

146,000 

673.000 

1,020,000 

1.087,000 

223,000 

2,689,000 

2,829,000 

2,868,000 

2,620,000 

1,009,000 

414,000 

114,000 

214,000 

111,000 

190,000 

368,000 

643,000 

1,053,000 

1.951.000 

3,237,000 

2,646,000 

1,632,000 

422.000 

117.000 

880.000 

1,155.000 

1.999,000 

2,758.000 

3,043,000 

2,782,000 

1,195,000 

1,839,000 

1,410.000 

880,000 

653,000 

638,000 

1,432.000 

824.000 

1,280,000 

1,941,000 

2,241,000 

1,383,000 

944,000 

1,264,000 

1,629,000 

3,643,000 

1.875,000 

1,366,000 

668,000 

108,000 

182,000 

458.000 

2.272.000 

1,215,000 

997,000 

Average  for  w] 
Av.fordriestsj 

bole 
izmc 

year, 
»nths. 

533,000 
145,000 

1,129,000 
200,000 

901,000 
391,000 

1,154,000 
234.000 

1,697,000 
953,000 

1,285,000 
747,000 

MOHTH. 

1891. 

1899. 

1898. 

1894. 

1895. 

I 
1896. 11897. 

Mean  for  28 

Years, 
1875-1897, 

Induftlve. 

January, 
Febniary,    . 
March.         .       . 
April,  . 

May,    .        .       . 
June,   . 
July,    . 
Angnet, 
September, . 
October, 
November,  . 
December,  . 

3,018.000 

3,486,000 

4,453,000 

2,397,000 

582.000 

414,000 

149,000 

163,000 

203,000 

210,000 

305.000 

644.000 

1,316,000 

239,000 

1,870.000 
943,000 

1,955.000 
871.000 

1,269,000 
428.000 
214,000 
280,000 
229,000 
126,000 
697,000 
486,000 

433,000 

1,542,000 

3,245,000 

2,125.000 

2,883,000 

440.000 

158,000 

181,000 

108,000 

221,000 

319,000 

797,000 

693,000 
991,000 
2,238,000 
1,640,000 
840,000 
419,000 
161,000 
209,000 
150,000 
874,000 
836.000 
716,000 

1,034,000 

641.000 

2.410,000 

2,615.000 

636,000 

174.000 

231.000 

229.000 

89.000 

1.379,000 

2,777,000 

1,782,000 

1,084,000 

2,676,000 

3,836,000 

1,494,000 

360.000 

399.000 

95,000 

57,000 

388,000 

692.000 

659,000 

657,000 

845,000 

1,067.000 

2,565,000 

1,616,000 

916,000 

962,000 

658,000 

691,000 

182,000 

94.000 

909,000 

1,684,000 

1,190,000 

1,849,000 

2,857,000 

2,006,000 

1,104,000 

491.000 

204,000 

289,000 

244,000 

627,000 

986.000 

1,046,000 

Average  for  w1 
Av.fordrlestal 

tiole 
Ixmc 

year, 
»ntha 

> 

781,000 
827,000 

1,037,000 
237,000 

770,000 
366,000 

1,162,000 
466,000 

1,019,000 
314,000 

991,000 
664,000 

1,067,000 
402,000 

*  The  area  of  the  Badbury  River  watershed  used  In  making  ap  these  records  indaded  water  sur- 
face* amounting  to  about  1  per  cent,  of  the  whole  area,  from  1876  to  1878,  inclusive,  and  subsequently 
increaaing  by  the  construetion  of  storage  reservoirs  to  about  3  per  cent,  in  1886.  The  watershed  also 
eootalDa  extensive  areas  of  swampy  land,  which,  though  covered  with  water  at  times,  are  not  included 
ia  the  «boT«  percentages  of  water  surfaces. 
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EXPERIMENTS  UPON  THE  PURIFICATION  OF  SEWAGE  AND 
WATER  AT  THE  LAWRENCE  EXPERIMENT  STATION.* 


By  Harry  W.  Clark,  Chemist  in  Charge. 


The  year  1897  is  the  tenth  that  the  investigations  of  the  Lawrence 
Experiment  Station  have  been  continued.  The  work  has  been  car- 
ried on  under  the  general  supervision  of  Hiram  F.  Mills,  A.M.,  C.E., 
member  of  the  State  Board  of  Health,  with  the  writer  in  direct  charge. 

This  report  is  divided,  as  usual,  into  two  parts:  the  first  giving 
a  full  account  for  the  year  of  all  the  work  performed  at  the  station 
upon  the  purification  of  sewage ;  and  the  second,  a  full  account  of 
the  work  for  the  year  upon  the  purification  of  water. 

Sewage  Purification. 

During  the  first  seven  years  of  operation  of  the  station,  all  the 
studies  upon  sewage  purification  were  made  at  the  station  and  with 
Lawrence  sewage  drawn  from  one  of  the  main  sewers  of  the  city. 
During  the  past  three  years,  studies  of  the  composition,  volume  and 
methods  of  disposal  of  waste  liquor  of  various  manufacturing  indus- 
tries in  the  State  have  also  been  made.  Some  of  these  studies  have 
necessitated  the  operation  of  filters  at  places  in  the  State  where  this 
manufactural  sewage  is  produced,  as  enough  of  the  liquor  for  experi- 
ments upon  a  suitably  large  scale  could  not  conveniently  be  brought 
to  the  station. 

Many  of  the  problems,  however,  have  been  studied  at  the  station  with 
small  filters,  as  it  was  considered  that  in  some  cases  results  obtained 
from  these  filters  would  show  whether  or  no  this  manufactural  sewage 
could  be  filtered  and  purified  by  the  same  processes  which  had  been 
successful  in  the  purification  of  ordinary  city  sewage.     Moreover, 

*  A  f  aU  account  of  the  work  done  at  the  Lawrence  Experiment  Station  for  the  years  1888 
And  1S89  is  contained  in  a  special  report  of  the  State  Board  of  Health  upon  the  Purification  of 
Sewage  and  Water,  1890.  A  similar  account  for  the  years  1890  and  1891  is  contained  in  the 
twenty-tblrd  annual  report  of  the  Board  for  the  year  1891.  Since  1891  the  results  have  been 
pnblished  yearly  in  the  annual  reports. 
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these  small  filters  could  be  attended  to  more  carefully  when  under 
constant  supervision  at  the  station  than  larger  filters  at  the  manufact- 
uring establishments,  which  we  could  visit  only  from  time  to  time. 

In  the  last  report,  results  were  published  of  studies  and  experi- 
ments with  the  sewage  from  two  tanneries,  two  wool-scouring  estab- 
lishments and  three  paper  p)ills.  The  waste  liquor  from  these  three 
industries  has  seemed  to  cause  the  greatest  pollution  of  streams  in  the 
State,  judging  from  observation  and  from  applications  to  the  Board 
in  regard  to  pollution  of  streams. 

Studies  and  experiments  with  the  sewage  of  tannery  No.  2,  so 
called,  have  been  continued  through  the  year,  and  the  studies  and 
experiments  upon  the  sewage  of  tannery  No.  1  through  the  first 
three  months  of  the  year.  Studies  of  paper-mill  liquors  and  methods 
for  their  disposal,  especially  by  rapid  filtration  through  coke  and 
cinders,  have  been  continued,  and  also  further  investigation  has 
been  made  in  regard  to  the  purification  of  wool-scouring  liquor  from 
the  two  plants  previously  noted,  together  with  some  interesting 
studies  of  the  liquor  from  a  third  plant. 

Tannery  Sewage. 

Tannery  No.  1, 

An  extended  study  of  methods  of  purifying  the  sewage  from  this 
tannery  was  made  during  189C,  and  continued  during  the  first  three 
months  of  1897.  To  give  again  a  brief  description,  it  can  be  said 
that  the  tannery  is  engaged  in  preparing  and  tanning  calf  skins,  and 
two  germicides  are  used  in  large  quantities,  the  principal  one  being 
sulphide  of  arsenic,  which  is  added  to  the  liquor  in  the  process  of 
freeing  the  skins  of  hair.  A  ton  or  more  of  this  chemical  is  oded 
each  month,  mixed  with  lime  to  form  a  soluble  salt  of  arsenic,  and 
the  sewage  always  contains  a  large  quantity  in  suspension  and  in  sola- 
tion.  It  was  found  during  1897  that,  by  passing  this  sewage  throogh 
a  coke  strainer,  the  arsenic  could  be  removed  quite  completely  from 
it,  on  account  of  the  formation  of  a  double  insoluble  salt  of  iron 
and  arsenic,  and  that,  afler  this  preliminary  straining,  the  sewage 
could  be  purified  by  filtration  through  sand  by  the  same  actions  of 
nitrification  and  oxidation  successful  in  the  purification  of  ordinarr 
sewage. 

Three  filters  have  been  used  in  experiments  upon  the  purificatios 
of  sewage  from  this  tannery:   Filter  No.  71,  containing  4.5  feet  in 
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depth  of  sand  of  an  effective  size  of  0.23  millimeter,  and  receiving 
the  sewage  at  a  rate  of  50,000  gallons  per  acre  daily ;  Filter  No. 
72,  a  coke  filter  or  strainer,  receiving  the  sewage  at  the  rate  of 
100,000  gallons  per  acre  daily;  and  Filter  No.  73,  of  the  same 
depth  and  material  as  Filter  No.  71,  and  receiving  the  effluent  of 
Filter  No.  72  at  the  rate  of  100,000  gallons  per  acre  daily.  The 
following  table  gives  the  average  analyses  of  the  tannery  sewage 
and  the  effluents  of  these  three  filters  for  the  first  three  months 
of  1897,  after  which  the  filters  went  out  of  operation. 


Average  Analyses  oj  Sewage  applied  to  and  Effluents  from  Filters  Nos.  71^ 

72  and  73. 

[ParU  per  100.000.] 


Sewage. 1.0900 

Effluentof  Filter  No.  71, 3.0833 

Efflaent  of  Filter  No.  72, <  3.0067 

Effluent  of  Filter  No.  73, 0.6M7 


0.8900 
0.1113 


Ammonia. 

1 

1 

T3 

O 

B 

1        • 

1       o 

• 
0) 

a 

a 

'   1 

4^ 
fib 

Alb 

■    6 

4.7000  I  43.00 
0.9933  '  88.30 


27. «0 
32.67 


NiTRO 

GKM  AS 

1 

• 

S 

«i 

[       <■ 

«< 

1      h 

!     2 

515 

0.000 
0.044 
0.037 
1.693 


.0000 
.0083 
.0047 


a 

B 
S 

ep 

o 


.0000    I  40.50 


14.77 

11.97 

8.73 


Ihunery  No.  2. 

In  place  of  the  large  sand  filter  which  had  been  in  operation  at 

tannery  No.  2  for  eighteen  months,  and  previously  reported  upon, 

a  coke  strainer  of  equal  area  has  been  in  operation  during  1897.     It 

has  been  known  for  some  time,  and  the  results  of  experiments  given 

in  various  reports  of  the  Board  show  that  city  sewage  can  be  strained 

through  coke  at  a  very  rapid  rate  and  a  large  percentage  of  the 

insoluble   organic   matters   of  the   sewage,  together   with  a  small 

amount  of  the  soluble  organic  matters  can   be  removed.     It   was 

thought  advisable  to  study  the  purification  of  the  sewage  of  this 

tannery  by  a  similar  method,  it  being  known  that  the  very  large 

amount  of  sludge  which  it  contains,  as  shown  by  previous  reports 

and  also  by  the  table  beyond,  rapidly  clogged  ordinary  sand  filters, 

and   thus  rendered  it  impossible  to  operate  them  at  high  rates.     It 

had    been  learned  from  experiments  that  a  considerable  portion  of 

this   sludge  precipitates  on  allowing  the  sewage  to  stand,  and  that 

the  supernatant  sewage  can  be  purified  by  filtration  through  sand,  but 
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there  results  from  this  method  a  very  large  amount  of  sludge  liqaor. 
If,  however,  the  entire  sewage  could  be  passed  through  a  coke 
strainer  at  a  high  rate,  the  sludge  removed  by  the  strainer  woald 
remain  upon  the  surface  of  the  coke,  and  could  be  scraped  from  the 
filter  with  a  small  proportion  of  coke,  and  burned.  By  this  method, 
then,  we  would  have  no  troublesome  sludge  liquor  to  be  cared  for. 

This  strainer,  tt^^  of  an  acre  in  area,  was  first  put  in  operation 
in  December,  1896.  It  contains  2  feet  in  depth  of  coke,  the  upper 
portion  being  coke  breeze  and  the  lower  portion  coarser  coke.  It 
has  been  operated  during  the  year  at  rates  varying  from  250,000  to 
300,000  gallons  per  acre  daily,  and  has  been  entirely  successful  in 
caring  for  the  applied  sewage.  At  the  rate  given,  it  has  removed 
about  85  per  cent,  of  the  crude  organic  matters  of  the  applied  sew- 
age,  represented  by  the  determinations  of  albuminoid  ammonia,  and 
83  per  cent,  of  those  represented  by  the  determinations  of  oxygen 
consumed.  This  sludge  has  clogged  the  surface  of  the  strainer  several 
times  during  the  year,  and  has  had  to  be  removed.  While  no  exper- 
iment upon  a  large  scale  has  been  made  upon  the  question  of  burning 
this  deposit,  considerable  fat  is  contained  in  it,  and  this,  together 
with  the  aid  to  combustion  given  by  the  coke  removed  with  the 
slud<^e,  as  shown  by  a  laboratory  experiment,  makes  clear  that  it 
could  be  easily  disposed  of  in  this  way. 

The  efiluent  of  this  strainer,  even  after  the  removal  of  so  large  t 
percentage  of  organic  matter  as  shown  by  the  figures  above,  is  fully 
as  strong  as  ordinary  city  sewage,  but  can  be  easily  disposed  of  at  a 
high  rate  upon  ordinary  sand  filters.  It  is  noticeable  that,  although 
nitrification  has  not  taken  place  in  the  strainer,  still  its  effluent  is 
often  fairly  clear,  and  of  a  color  easily  read  upon  our  color  standards ; 
while  the  applied  sewage  is  always  highly  colored,  either  black,  red 
or  brown,  according  to  the  nature  of  the  work  being  carried  on  in 
the  tannery.  The  following  tables  give  the  monthly  averages  of 
the  analyses  of  the  sewage  applied  to  and  the  efliuent  from  thi^ 
strainer :  — 
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Sewage  of  Tannery  No.  2. 

[Part*  per  100,000.] 


Appeabangb. 

AmcoiiiA. 

• 

o 

i 
6 

KiraooBV  as 

i 

a 

s 

1 

1 

1 

4  ^tfkiW 

• 

a 
H 

• 

o 

• 

6m 

1 

ALBUMIKOID. , 

1 

i 

• 

1 

1897. 

• 

a 

1 

i 

ft. 

JanoAiy,  . 

Great. 

Black. 

3.73 

8.46 

2.S» 

273.5 

.55 

.0063 

48.9 

- 

Febnury, . 

Oreat. 

Black. 

2.97 

4.39 

3.66 

246.1 

.42 

.0060 

30.1 

- 

March,      .       .       . 

Oreat. 

Purple. 

1.22 

0.70 

0.39 

161.0 

.84 

.0145 

21.6 

- 

April, 

Great. 

Purple. 

3.04 

1.66 

0.95  . 

362.4 

.23 

.0210 

89.7 

- 

May 

Great. 

Purple. 

2.70 

4.02 

2.80 

328.5 

.20 

.0008 

86.2 

- 

June,        • 

Great. 

Black. 

5.02 

4.86 

3.02 

549.5 

.18 

.0028 

96.6 

- 

July,. 

Great. 

.60 

6.30 

9.89 

6.20 

436.7 

.18 

.0500 

171.4 

18.18 

Anffust,     . 

Great. 

Black. 

9.70 

8.31 

8.20 

290.6 

.13 

.0000 

78.8 

42.80 

September, 

Great. 

Brown. 

9.00 

9.36 

5.99 

407.2 

.15 

.0076 

73.0 

28.90 

October,    . 

Great. 

Brown. 

5.60 

8.55 

7.62 

802.0 

.24 

.0100 

56.0 

8.70 

Norember, 

Great. 

Brown. 

3.68 

5.31 

3.00  ' 

390.0 

.18 

.0267 

90.0 

19.80 

Deeember, 

Great. 

Brown. 

2.99 

r 

5.06 

1.74 

528.4 

.37 

.0007 

170.6 

50.20 

Average,    . 

Great. 

- 

4.74 

5.40 

3.87 

356.8 

.26 

.0122 

84.1 

27.26 

Effltient  of  Coke  Strainer. 

[ParU  per  100,000.] 
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Great. 

Black. 
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- 
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Great. 

Black. 
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0.5800 
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.0740 
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- 
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Great. 
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1.77 

0.9600 
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.13 

.0228 

17.04 

- 

Jase»  .... 

Decided. 

Black. 

0.96 

0.4700 

0.8900 
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.45 

.8800 

7.56 

- 

July 

Great. 

.55 

4.00 

1.2100 
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.06 

.0198 
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Great. 
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1.68 

1.6800 

0.7700 
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.22 
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.71 

1.80 
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.68 
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0.4600 
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Great. 
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1.58 

1.0400 

0.7600 
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.0287 
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.97 

2.78 
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0.4900 
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.86 
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Arerage, 

- 

- 

2.02 

0.9500 

0.6800 
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.88 

.1725 

12.62 

4.26 

400 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc 


Sand  Filter  at  Tannery  No.  1. 

The  small  sand  filter  containing  4  feet  in  depth  of  sand  of  an 
effective  size  of  0.15  millimeter,  put  into  operation  at  the  beginniDg 
of  1895,  and  receiving  the  supernatant  sewage  resulting  from  allow- 
ing the  strong  tannery  sewage  to  stand  for  sedimentation  to  take 
place,  has  been  continued  in  operation  during  the  year.  The  rate 
of  operation  has  been  30,000  gallons  per  acre  daily  during  the  year, 
and  the  filter  has  been  in  good  condition,  giving  a  fairly  well-purified 
efiiuent.  During  cold  weather,  its  efliuent  contained  considerable 
nitrogen  determined  as  albuminoid  ammonia,  owing  to  the  fiact  that 
channels  were  formed  upon  the  sides  of  the  filter  through  which 
unpurified  sewage  passed ;  but  nitrification  continued  exceedioglj 
active,  although  the  temperature  of  the  building  in  which  this  filter 
is  located  approximates  the  temperature  of  the  outside  air.  It  wiD 
be  seen  from  the  table  beyond  that  the  quantity  of  fatty  matters  in 
the  sewage  applied  to  this  filter  are  great  when  compared  with  those 
in  ordinary  city  sewage,  but  they  do  not  seem  to  remain  in  and  clog 
the  filter ;  in  fact  the  fats  retained  by  the  filter  for  a  time  are  destroyed 
by  the  bacteria,  as  in  the  filter  receiving  ordinary  sewage,  while 
much  of  the  fatty  matter  seems  to  come  through  in  the  efiiuent.  The 
following  tables  give  the  monthly  averages  of  the  analyses  of  the 
sewage  applied  to  and  the  efiiuent  from  this  filter :  — 

Supernatant  Sewage  of  Tannery  No,  2. 

[ParU  per  100,000.] 


|T T 


1897. 


January, 

Febmary, 

March, 

April, 

May,. 

June, 

July, . 

Anguit. 

S«pt«mber 

Oetober, 

KoTomber, 

December, 


Average, 


APPEAmAHOK. 


S  o 


Great. 
Qreat. 
Great. 
Great. 
Great. 
Great. 
Great. 
Great. 
Great. 
Great. 
Great. 
Great. 


Great. 


Brown. 
Black. 
Parple. 
Brown. 
Brown. 
Black. 
.90 

Black. 
Brown. 
Brown. 
Brown. 


AMMOKIil. 


4.70 
6.08 
6.08 
8.10 
8.88 
6.90 
9.00 
11.00 
8.46 
7.28 
8.81 
7.04 


6.82 


ALBI7MIKOID. 


O 


o 

I 


1.17 
1.41 
l.ll 
0.70 
1.68 
2.13 
8.88 
2.64 
3.18 
5.44 
2.40 
8.48 


2.88 


0.93 
1.20 
0.92 
0.67 
1.21 
1.78 
2.87 
2.18 
2.82 
4.08 
1.81 
2.66 


1.83 


a 


217 
886 
411 
196 
878 
496  I 
206  I 
626  I 
460 
848, 
460, 
821  ! 


S76 


.a 

.24 
.27 
.12 
.06 
.10 
.06 
.04 
.06 
.U 
.44 
.11 


.17 


it 


I 


.0900  ».« 

.0090  a».M 

.0100  !  71.M 

.0040  S8.U 
.OOTS 


.0000  ,1  101.Ti 

.ooQir  ' 


.0000  88.14 

.0067  ,,  U.M 

.OMO  '  48.CT 

.0000  U.4» 


6.JI 


.0112  !     46.«i       ur 
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Effluent  of  Sand  Filler  at  Tannery  No.  2. 

,        [Part*  p«r  100,000.] 


Appsabaxob. 

Ammovia. 

1 

1   NiTBOOBM  A8 

1       . 
B 

3 

■ 

ALBUmVOlD. 

1 

189T. 

• 

o 

1 

C 

1 

• 

• 

JQ 

1 

• 

S 

i 

g 

O 
H 

o 

& 

g 

1 

s 

5 

£ 

Juraary,    .... 

Slight. 

.84 

1.62 

1.1000 

.0060 

250 

11.42 

.0233 

1.67 

^ 

February,  . 

Decided. 

.»  1 

1.04 

0.4818 

.8076 

801 

12.12 

.0186 

1.31 

. 

March,       . 

Decided. 

.41 

1.34 

0.1200 

.0030 

418 

0.22 

.0108 

0.08 

• 

April, 

Decided. 

.48 

1.43 

0.0626 

.0666 

846 

5.81 

.0103 

0.88 

« 

Mij.  .       .       , 

Decided 

.63 

1.82 

0.0032 

.0862 

866 

5.06 

.0072 

0.84 

. 

Jooe, . 

Decided. 

.62 

1.00 

0.0028 

.0772 

404 

0.82 

.0248 

1.21 

• 

July,  .       .       , 

Decided. 

.44 

0.77 

0.1180 

.0780 

886 

12.31 

.0130 

0.00 

5.88 

Angoat,      . 

Decided. 

.M 

1.40 

0.1300 

.0820 

346 

11.67 

.0565 

1.14 

6.04 

SepWmb«r, 

Decided. 

.72 

0.08 

0.1128 

.0884 

401 

12.21 

.0378 

1.20 

4.00 

October,     . 

Decided. 

.41 

0.87 

0.0863 

.0608 

480 

.    0.68 

.0140 

0.87 

6.88 

November, 

Decided. 

.68 

1.80 

0.1740 

.1487 

401 

11.72 

.0153 

3.03 

4.92 

December, 

Decided. 

.58 

1.01 

0.1688 

.1884 

626 

10.74 

.0606 

6.36 

8.34 

Averago,     . 

1       < 

>       • 

- 

.61 

1.46 

0.2381 

.1175 

405  j 

0.06 

.0268 

1.70 

6.00 

Filter  M.  75. 

The  third  filter,  containiDg  4  feet  in  depth  of  sand  of  an  effective 
size  of  0.20  millimeter,  receiving  a  mixture  of  this  tannery  sewage 
and  Lawrence  sewage  in  the  proportion  of  one  part  of  the  former  to 
three  of  the  latter,  has  been  continued  in  operation  during  the  year, 
and  has  given,  generally,  a  well-purified  effluent.  The  reason  of 
operating  this  filter  is  that  it  is  sometimes  necessary  to  care  for 
a  mixture  of  domestic  and  manufactural  sewage  upon  one  filtra- 
tion area.  The  following  tables  give  the  monthly  averages  of  the 
analyses  of  the  sewage  applied  to  and  the  effluent  from  this  filter :  — 

Sewage  applied  to  Filter  No,  75. 

[Parts  per  100,000.] 


— 

Ammoxia. 

• 

a 

NiTBOOBK  AS 

;   1 

1S97. 

i 

o 
a 

1 

o 

• 

S 

e 

• 

s 

5 

1 

Bm 

< 

O 

S 

515 

o 

Jaonary,       

8.02 

1.11 

68.2 

.14 

.0008 

10.06 

February,     . 

4.08 

1.54 

76.6 

.26 

.0020 

8.25 

Mareh, 

4.03 

1.10 

82.0 

.24 

.0026 

12.15 

April,  . 

3.36 

1.04 

70.6 

.13 

.0010 

15.25 

May,     . 

3.76 

1.78 

120.6 

.12 

.0000 

35.84 

Jnne,    • 

6.80 

8.13 

102.6 

.41 

.0048 

12.15 

Jaty,     . 

4.50 

2.42 

346.8 

.13 

.0000 

46.00 

Angnat, 

3.88 

2.78 

170.8 

.13 

.0010 

50.00 

September, « 

4.85 

3.03 

85.5 

.13 

.0000 

21.85 

October, 

7.46 

8.72 

07.2 

.14 

.0010 

22.35 

N'ovember, 

4.80 

2.76 

112.4 

.12 

.0005 

82.10 

December, 

3.00 

2.41 

126.0 

.00 

.0020  ; 

43.36 

ATeim^ 

f 

1       1 

>       < 

1 

k 

» 

• 

t 

» 

4.54 

2.24 

122.4 

.17 

.0013  j 

27.50 

EXPERIMENTS 


UPON  TBS 


Purification  of  Sewage  and  Water 


AT  THS 


LAWRENCE   EXPERIMENT   STATION, 


During  the  Year  1897. 
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cent,  determined  as  oxygen  consamed.  The  color  of  this  efHuent  has 
been  much  less  than  that  of  the  applied  liquor,  and  always  easilj 
determined  upon  our  color  standards. 

From  July  through  December  the  mixed  liquor  was  applied  to  a 
cinder  strainer  of  the  same  depth  as  the  coke  strainer,  and,  from 
a  chemical  point  of  view,  with  as  good  results.  It  apparently  was 
impossible,  however,  to  operate  the  cinder  strainer  at  as  high  a  rate 
as  the  coke  strainer,  as  the  cinders  crumbled  and  clogged  the  pores 
of  the  strainer,  while  the  coke  retained  its  form  and  did  not  caase 
clogging  by  crumbling.  With  both  of  these  strainers  a  large  pro- 
portion of  the  matters  removed  from  the  liquor  has  accumulated 
directly  upon  their  surfaces,  forming  a  mat-like  mass  of  paper  and 
dirt,  which  has  been  rolled  up  and  removed  from  time  to  time. 


Sewage  applied  to  Filter  No.  85. 

[Parte  per  100,000.] 


AXMOXIA. 

NiTSOOBX  ▲• 

• 
6 

• 

1 

1 

B 

0 

• 

1897. 

s 

• 

s 

1 

1^ 

i 

Albn 

o 
26.40 

K 
M 

July 

2.78 

1 
O.ftO  1 

.18 

.0126 

7e.« 

August. 

September, 

4.03 

6.06 

12.10 

.18 

.0010 

28.« 

4.46 

1.04 

9.07 

.10 

.0013 

s.n 

October, 

7.00 

10.08 

26.06 

)     .16 

.0009 

i4i.:« 

November 

4.27 

0.83 

8.81 

,     .16 

.0088 

4.» 

Average, 

4.00 

7.38 

1 

16.89 

.18         .OCSO 

»M 

Effluent  of  Filter  No.  85. 

[Parte  per  100,000.] 


1S97. 


I     Qu«n- 
lliv 
Applied. 

Oallont 

per  Acre 

Dally 

for  Six 

Days  in  a 

Week. 


July,  .  , 
August,  .  I 
September,' 
October,  .  I 
November,  j 


71,000 
71,000 
60,000 
88.000 
60,000 


Average,     78,000 


TaUPBBA- 

TUBS. 

Length  of 

Dko.  F. 

Ttane 

Sewage 

Remained 

on 

t 

Sorfaoe. 

i 

o 

Minotea. 

72 

78 

18m. 

71 

70 

4m. 

67 

68 

6m. 

67 

66 

82m. 

47 
02 

64 
66 

16m. 

16m. 

ArFBAaaxcK. 


I 


O     I 


AMMOVia. 


i 


Great. 

Deelded. 

Decided. 

Decided. 

Great. 


Decided. 


0.62 

_♦ 

2.20 
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e 


i 


XlTBO«BX 
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i 

B 
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S 


IS 

h 
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0.10  6.69  26.80  0.06 
6.17  8.06  16.30  8.67 
0.68  0.19  12.08:6.02 
10.76  18.25 '31.331  0.27 
7.30   0.69    8.69  0.08 


6.60 


6.64  18.76  2.00 


.0880  60.00247MW 
.8600  14.70  9»jm 
.3200  1.10  SUM 
.0000  141.«>,t,4««.08l 
.0290      S.30|     4ft.W 

.1474    41.92)1,171^ 


1' 


•  Brown. 

Sewage  applied,  8  galloDe  of  paper  mill  HqQor  pins  8  gallons  of  regular  aewage,  six  tlnaee  a 
July  16  to  18,  experiment  intormpted  by  freahet.    Sarfaee  raked  8  inches  deep  once  eadi  week. 


No.  34.] 


FILTRATION  OF  SEWAGE. 


405 


Waste  Liquor  from  Paper  Mill  applied  to  Strainers. 

[ParU  per  100,000.] 


Appkarakob. 
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i 

1 
o 

NiTKOOBM  AS 

• 

i 

>, 

M 

o 

• 

•a 

■ 

a 

1 

ALBCMIirOID. 

• 

S 

1 

r 
2 

• 

1897. 
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Jtna&rjr,    . 

Decided. 

0.42 

.0288 

.0800 

.0860 

1.02 

.08 

.0006 

3.06 

10.4 

February,  . 

Decided. 

0.26 

.0186 

.0640 

.0896 

0.71 

.02 

.0006 

2.13 

1.8 

March,       . 

Decided. 

0.26 

.0288 

.06'j0 

.0868 

0.66 

.01 

.0006 

1.61 

1.1 

April.        . 

Decided. 

1.60 

.0106 

.0400 

.0866 

1.88 

.01 

.0000 

1.60 

6.3 

May.  .       , 

Decided. 

1.66 

.0100 

.0680 

.0600 

0.48 

.02 

.0000 

2.22 

3.1 

Jone, . 

Great. 

Red. 

.0178 

.1000 

.0760 

0.70 

.01 

.0000 

3.09 

8.6 

July,  .       .       . 

Decided. 

0.03 

.0140 

.0896 

.0680 

1.02 

.01 

.0000 

2.67 

6.8 

Aaguat,     • 

Great. 

0.68 

.0118 

.1818 

.0678 

1.16 

.01 

.0000 

2.81 

7.7 

8«ptember, 

Great. 

1.08 

.0886 

.2160 

.0792 

1.68 

.01 

.0000 

3.S6 

10.3 

October,     . 

Great. 

- 

.0407 

.2868 

.1040 

1.47 

.01 

.0011 

7.20 

8.0 

Horember, 

Great. 

1.01 

.0260 

.1096 

.0620 

1.02 

.01 

.0018 

3.16 

2.9 

December, 

Decided. 

1.87 

.0192 

.1064 

.0608 

1.86 

.01 

.0046 

2.68 

8.4 

Avenge,     . 

- 

0.89 

.0200 

.1126 

.0670 

1.08 

.01 

.0007 

3.00 

6.2 

Effluent  of  Coke  Strainer, 

[Parts  per  100,000.] 


Appearawcb. 

Ammovia. 
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1 

NiTROOBK  A8 

Oxygen 

Coninmed. 

1897. 

• 

3 

f 

• 

1 

• 

1 
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January,        

Decided. 

0.67 

.0100 

.0647 

.88 

.011 

.0016 

1.46 

10.9 

February,       ..... 

Slight. 

0.38 

.0063 

.0193 

.70 

.012 

.0013 

0.40 

10.7 

ICareh, 

Decided. 

0.81 

.0077 

.0318 

.60 

.003 

.0001 

0.76 

12.8 

AprU 

SUght. 

0.40 

.0080 

.0327 

.86 

.006 

.0000 

0.61 

9.7 

May. 

Decided. 

1.90 

.0060 

.0660 

.68 

.010 

.0000 

!  1.62 

14.7 

Jone,      ...... 

Decided. 

0.80 

.0107 

.0667 

.76 

.009 

.0009 

1.01 

9.3 

Jnly, 

Decided. 

0.60 

.0226 

.0860 

.96 

.001 

.0001 

0.66 

14.6 

Average,         .... 

- 

0.69 

.0102 

.0410 

.76 

.007 

.0006 

0.90 

1 

11.8 
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Effluent  of  Cinder  Strainer, 

[Pftrto  per  100,000.] 


1807. 


APPSABAirOS. 


July, 

Auguit,  • 

September,     .       .       .       •       • 

October, 

November, 

December, 

Average, 


Oreat. 

Decided. 

Oreat. 

Dedded. 

Decided. 
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o 


Bed. 
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.70 

.46 

.82 

.40 
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Ammovia. 


I 
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.0140 
.0078 
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.0084 
.0007 
.0027 
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.0688 
.0401 
.0201 
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.0422 
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1.27 
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• 

s 
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s 
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K 

.001 
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.008 
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.006 
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.004 
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a 


c 
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Waste  Liquors  besulting  fbom  Scx)ubing  and  Rinsing  Wool. 

The  iovestigations  in  regard  to  the  composition  of  the  waste  liquor 
from  scouring  wool,  and  also  the  liquor  from  rinsing  the  wool  after 
scouriug,  have  been  continued  throughout  the  year.  Many  analyses 
have  been  given  in  the  last  two  reports,  showing  the  nature  of  these 
two  liquors,  together  with  accounts  of  experiments  upon  their  purifi- 
cation. The  studies  of  the  waste  from  the  two  wool- washing  estab- 
lishments, from  which  almost  all  the  liquor  experimented  with  has 
been  taken,  seem  to  make  certain  that,  owing  to  the  great  pollution 
of  this  liquor,  both  with  dirt,  wool-fat  and  soap,  the  only  economical 
way  of  caring  for  the  liquor  resulting  from  the  scouring  process  is 
either  by  evaporation,  or  some  form  of  chemical  precipitation  and 
separation  of  the  fats  from  the  precipitated  sludge,  or  a  separation 
of  the  fats  by  means  of  acid  and  subsequent  filtration  of  the  liquor. 
Probably,  taking  into  account  the  comparatively  large  volume  of 
the  scouring  liquor  produced  at  an  establishment  of  moderate  size, 
the  method  of  precipitation  and  separation  would  be  most  feasible. 
The  sludge  produced  is  heavy  and  abundant,  rich  in  fatty  matters 
and  potassium  carbonate,  probably  worth  nearly  or  quite  the  cost  of 
their  production  in  the  form  of  sludge  and  their  separation  from  it. 

As  stated  in  previous  reports  the  scouring  liquor  forms  but  a  small 
portion  of  the  total  outflow  of  a  wool- scouring  plant,  the  principal 
portion  being  the  waste  liquor  resulting  from  rinsing  the  wool  after 
scouring,  and  this  rinse  liquor  contains  only  a  very  small  percentage 
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of  the  total  amount  of  dirt  washed  from  the  wool.  At  one  of  the 
establishments  we  have  experimented  simply  with  the  scouring 
liquor,  and  from  the  other  have  obtained  the  rinse  liquor,  although 
at  times  the  samples  obtained  from  the  second  plant  have  been  quite 
strong,  as  the  scouring  waste  is  from  time  to  time  released  into  the 
drain  receiving  the  rinse  water. 

Investigations  previously  made  and  reported  upon  showed  defi- 
nitely that  it  was  impossible  to  filter  the  heavy  scouring  liquor,  as  it 
quickly  clogged  the  surfaces  of  either  coke  or  sand  filters.  It  was 
also  shown  that,  after  the  removal  of  the  sludge  and  a  large  propor- 
tion of  the  fats  by  precipitation  with  calcium  chloride,  the  super- 
natant liquor  was  still  exceedingly  strong  in  organic  matters,  and 
that  while  its  clogging  properties  had  been  removed  and  it  would 
pmss  readily  through  either  sand  or  coke  filters,  this  filtration  changed 
it  but  little,  as  nitrification  did  not  take  place  within  the  filters. 

Experiments  also  recorded  on  page  456  of  the  report  of  1896 
showed  that  while  there  was  a  vigorous  growth  of  bacteria  in  the 
strongly  alkaline  scouring  liquor  just  as  received  from  the  vats, 
yet  there  was  a  more  vigorous  growth  after  this  liquor  had  been 
neutralized  by  the  addition  of  a  certain  amount  of  sulphuric  acid, 
and  that  a  still  more  vigorous  growth  resulted  when,  to  the  wool 
liquor,  a  small  proportion  of  city  sewage  was  added. 

On  page  447  of  the  same  report  a  description  of  Filter  No.  76, 
receiving  this  clarified  and  neutralized  wool  liquor,  was  given.  It 
was  found  that  nitrification  would  not  take  place  until  a  certain 
amount  of  city  sewage  was  applied  with  the  wool  liquor.  This 
filter  has  been  continued  in  operation  throughout  the  year  at  an 
average  rate  of  74,000  gallons  per  acre  daily.  The  applied  sewage 
has  been  in  the  proportion  of  1  part  wool  liquor  to  5  parts  Law- 
rence sewage,  and  the  effluent  has  been  a  clear  but  quite  highly 
colored  liquid,  containing  high  nitrates  and  also  a  considerable 
amount  of  unnitrified  organic  matter ;  in  fact,  the  analysis  of  the 
effluent  shows  more  organic  matter  present  than  is  usually  present 
in  strong  city  sewage,  but  the  effluent  is  clear,  with  little  or  no 
odor,  and  that  not  at  all  offensive,  and,  when  kept  in  bottles  in  the 
laboratory  for  a  long  period  of  time,  does  not  develop  an  odor. 

The  unnitrified  organic  matter  is  apparently  of  a  kind  which, 
while  it  does  not  remain  in  and  clog  the  filter,  still  is  not  easily 
attacked  by  the  air  or  bacteria,  and  hence  appears  in  the  effluent. 
Bottles  containing  mixtures  of  this  effluent  and  Lawrence  water  in 
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differiDg  proportions  have  stood  for  months  in  the  laboratory  with 
little  change  in  composition  or  odor.  The  following  tables  give  the 
monthly  averages  of  the  analyses  of  the  sewage  applied  to  and  the 
effluent  from  this  filter :  — 

Sewage  applied  to  Filler  No,  76, 

[Parts  per  100,000.] 
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December,    . 

6.76 

6.10 

889.0 

.16 

.0100 

M.8S 

Average, 

• 

9 

k 

1 

»                      1 

• 

■                      • 

6.04 

8.06 

266.6 

.17 

1 

.0143 

94.61 

Effluent  ofFUier  No,  76, 

[ParU  per  100,000.] 


1S07. 


Quan- 

tity 

Applied. 

Gallons 

per  Acre 

Daily 

for  Six 

Davs  In  a 

Week. 


January,    . 
February, . 
March, 
April, 
May,  . 
June, . 
July. . 
Auguat,     • 
September, 
October,    . 
November, 
December, 


Average, 


98,200 
98,200 
91,300 
98,200 
98,200 
41,000 
89.500 
18,800 
9S,200 
98,200 
61,000 
49,100 


74,400 


Tempkratubk. 

Dbo  F. 

B 

47 

48 

46 

48 

46 

60 

47 

67 

68 

64 

63 

66 

72 

76 

71 

72 

67 

67 

67 

62 

47 

62 

46 

47 

66 

69 

APFSAXAirOB. 


1 


Slight. 

V.  Blight. 

None. 

V.  alight. 

V.  Blight. 

Slight. 

Decided. 

Decided. 

Decided. 

Slight. 

Decided. 

Great. 


0.86 
0.86 
2.87 
1.68 
2.37 
8.26 
4.60 
6.60 
1.22 
2.10 
6.00 
Brown. 


2.76 


AMMOmA. 


i 


0.1426 
0.1276 
0.6833 
0.1820 
2.6933 
1.60001 
1.10001 
0.16000 
0.083310 
0.1600i0 
6.06002 
12.00002 


Mirmooaii  ;    ^ 


2.0727 


1.06 


Rinse  Liquor  and  Filter  No.  70. 

A  liquor  representing  the  entire  waste  flowing  from  a  wool-aconr- 
ing  plant  has  also  been  experimentally  treated  daring  the  past  tiro 
years.     It  is  mainly  the  rinse  liquor,  but  the  waste  liquor  from  the 
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scouring  process  flows  from  time  to  time  into  the  same  drain  pipes 
as  the  rinse  liquor.  The  filter  receiving  this  waste  contains  4^  feet 
in  depth  of  sand  of  an  effective  size  of  0.23  millimeter,  and  when 
first  put  in  operation  its  effluent  was  quite  free  from  organic  matter, 
but  nitrification  did  not  take  place.  When,  however,  a  small  pro- 
portion—  about  one-fifth  —  of  city  sewage  was  added  to  the  applied 
liquor,  nitrification  became  quickly  established,  and  the  character  of 
the  efiiuent  much  'improved.  The  rate  of  filtration  during  the  first 
seven  months  of  1897  was  120,000  gallons  per  acre  daily.  Such 
good  results  were  obtained  at  this  rate,  and  the  applied  dose  was 
disposed  of  so  readily  that  the  rate  was  doubled.  Following  this 
change,  nitrification  was  less  active  in  the  filter  for  a  while ;  but  the 
effluent  still  continued  to  be  of  an  exceedingly  good  character,  and 
the  reduction  in  nitrification  is  apparently  explained  by  the  fact 
that  for  some  reason,  probably  a  change  in  the  character  of  the  wool 
being  scoured  at  this  plant,  this  rinse  liquor  contained  less  organic 
matter  during  these  remaining  five  months  of  the  year.  Tables 
giving  the  monthly  averages  of  the  analyses  of  the  liquor  applied 
to  and  the  effluent  from  this  filter  are  here  presented :  — 

Sewage  applied  to  FiUer  No.  70, 

[ParU  per  lOO.OOO.] 


Juraary, 
Ftbmarj, 
March,  . 
April,    . 
May.      . 
Jane,     . 
July,      . 
Aagnat,. 
September, 
October, 
November, 
December. 


18»7. 


Ajchoicia. 


I 


Average, 


2.8760 


8.2500 


2.9126 


8.6000 


8.5200 


1.3450 


1.1660 


0.7875 


1.8875 


2.6100 
1.0000 
0.8125 


2.1430 


I 


js 
< 


.5740 
.5675 
.6675 
.7200 
.7260 
.8766 
.8725 
.8850 
.5700 
.5800 
.2025 
.8276 

.5040 


c 


5.24 
4.71 
8.70 
8.62 
4.64 
8.62 
5.27 
8.05 
8.74 
5.68 
2.49 
4.08 

4.16 


NiTBOGKH  ▲• 


i 


.07 
.08 
.00 
.10 
.09 
.06 
.04 
.04 
.08 
.08 
.08 
.04 

.06 


i 

9a 


.0027 
.0012 
.0015 
.0016 
.0009 
.0003 
.0002 
.0007 
.0004 
.0014 
.0024 
.0016 

.0012 


1 

a 

o 


8.44 
2.88 
2.98 
2.96 
2.82 
1.75 
2.00 
2.80 
2.00 
2.18 
1.96 
2.78 

2.50 
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Effluent  of  Filter  No.  70. 

[Pan*  per  100,000.] 


Quan- 
tity 
Applied. 

Oallona 

per  Acre 

DaUv 

fbrSlx 
Day*  in  a 

Week. 

Tbmpbha- 

TCHB. 

Length  of 

Time 

Sewage 

Remained 

on 
Surface. 

Honreand 
Minutes. 

APPBABAirCB. 

1 
Ammoxia. 

1 

1 

1 

1 

6.03 

NiTBoom  1 

AS            ' 

• 

S 

a 

3 

5 

1 

o 

e 
2 

o 

1807. 

DBG 

• 

Effluent         ? 

• 

3 

1 

o 

o 

• 

1 

Albomlnold. 

• 

1 

s 

li 

H 

• 

January,     . 

120,000 

48 

41 

{           8m. 

Decided. 

.88 

.6800 

1 

.0880 

1.83 

.0S08| 

.82 

4^m 

Febnury,   . 

190,000 

48 

42 

6m. 

Decided. 

.88 

.7676 

.1010 

8.29 

1 

2.08 

.0890* 

.  .7^ 

143,8M 

March, 

120,000 

60 

44 

9m. 

Decided. 

.28 

.1807 

.0881 

,6.87 

2.26.0191 

.ST 

ioe,Mi 

April,  • 

120,000 

67 

48 

7m. 

Decided. 

.88 

.1140 

.1027 

,8.44 

8. 12,. 0287 

.«> 

Ul.tO* 

May,    . 

120,000 

84 

68 

8m. 

Decided. 

.88 

.0870 

.1080 

8.94 

3.27 

.0100 

.« 

l»,40t 

Jane,  . 

120,000 

68 

82 

11m. 

Decided. 

.80| 

.0068 

.0429 

3.38 

2.10.0086 

.»7 

100,001 

July,   .       . 

107,000 

78 

71 

9m. 

Decided. 

.87( 

.0810 

.074^  6.89 

j        1 

2.12  .0038 

1 

.K 

i.ia.wi 

Auguit, 

188,000 

72 

80 

10m. 

Decided. 

.» 

.0004 

.0482  |1.98 

0.42  .0000 

.51 

'    132,001 

September, . 

240,000 

87 

88^ 

lb.  84m. 

Decided. 

.42 

.0264 

.0802.1.62 

0.29  .0060 

.47 

S4,4M 

October,     . 

240,000 

82 

80 : 

1 

8b.  88m. 

V.aligbt. 

.82 

1 

.4778 

.0610  2^09 

1.29 

.1676 

.64 

ioa.«H 

Noyemb«r, . 

814,000 

62 

48 

18m. 

Slight. 

.88 

.0034 

.0280  1.81 

1 

0.71 

.0011 

.48 

u,iai 

December,  . 

200,000 

47 

42  : 

28m. 

V.aligbt. 

.87 

.0033 
.1838 

.0298 
.0819 

,1.74 
4.12 

0.47  .0004 

1          1 

.64 
.68 

u^ 

Average, . 

188,800 

69 

**1 

86m. 

- 

.88 

1.85 

1 
.02411 

tl6,IN 

Flye  galloDt  of  rioae  water  from  a  woolacouring  mill  plua  1  gallon  of  regular  aewage  applied  aix  tiaci 
a  week,  January  1  to  Auguat  26;  2)  gallona  of  wool^econrlng  liquor  plua  (  gallon  of  regular  eewage,  atx 
timea  a  week,  Auguat  27  to  November  18 ;  2  gallona  of  wool-aoouring  liquor  plue  \  gallon  of  regular  i 
twelve  timea  a  week,  November  17  to  December  81.  July  16  to  18,  experiment  Interruptod  by 
Surface  raked  8  Inchea  deep  once  each  week. 


Waste  Liquor  from  a  Third  Wool-scouring  Plant. 

During  the  last  few  weeks  of  the  year  waste  liquor  from  the 
scouring  process  of  a  third  plant  has  been  examined.  This  waite 
is  the  liquor  resulting  from  first  treating  the  strong  scouring  liquor 
in  settling  basins,  in  order  to  allow  the  dirt  to  settle,  and  a  further 
treatment  with  sulphuric  acid  to  separate  the  fats.  After  this  treat- 
ment, the  resulting  liquor  is  acid,  and  when  applied  to  a  sand  filter 
would,  of  course,  pass  through  without  change,  except  a  straining 
out  of  the  insoluble  impurities.  When  neutralized,  good  results 
have  already  been  obtained  by  filtration  through  coal  ashes,  and  it 
probably  can  be  filtered  through  sand  successfully,  if  nitrification  can 
once  be  started  within  the  filter. 
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City  Sewage. 

The  investigations  in  regard  to  the  composition  of  city  sewage, 
and  the  best  methods  for  its  purification  under  varying  conditions, 
have  been  continued  throughout  the  year.  These  investigations 
have  continued  for  ten  years,  and  a  large  number  of  tables  have 
been  given  in  the  various  reports,  showing  the  strength  of  the 
sewage  experimented  with  at  the  station,  the  changes  it  undergoes 
during  its  passage  through  the  sewer  and  pipe  to  the  station,  and, 
in  several  of  the  reports,  analyses  are  given  of  series  of  samples  of 
sewage  taken  either  at  disposal  areas  in  the  State,  or  from  asylums 
or  other  institutions  in  the  State  in  order  to  show  the  average 
strength  of  sewage  in  this  State. 

It  has,  of  course,  been  recognized  for  years  that  the  strength  of 
the  sewage  varies  in  proportion  to  the  amount  of  water  consumption 
in  the  town,  city  or  institution  from  which  it  is  obtained,  com- 
pared with  the  population  of  the  town,  city  or  institution,  and  the 
leakage  of  ground  water  into  the  sewers.  The  varying  composition 
of  the  sewage,  due  to  the  length  of  time  elapsing  between  the  pas- 
sage of  the  sewage  into  the  sewers  and  its  analysis,  has  also  been 
well  recognized  and  explained.  As  early  as  the  report  of  1893 
comparisons  were  made  of  the  sewage  taken  directly  from  the 
sewer  with  that  pumped  at  the  station  after  its  passage  through 
the  2^inch  pipe,  4,300  feet  long,  connecting  the  sewer  and  station, 
and  experiments  were  begun  to  compare  the  results  of  purification 
by  filtration  of  fresh  sewage  from  the  Lawrence  Street  sewer  and  the 
sewage  as  pumped  at  the  station.  Since  then,  no  report  has  been 
published  without  experiments  showing  the  difference  between  fresh 
and  stale  sewage,  in  the  arrangement  of  its  nitrogen  contents  by  the 
division  into  free  and  albuminoid  ammonia  or  free  ammonia  and 
organic  nitrogen. 

Attention  has  also  been  called  repeatedly  to  the  loss  of  carbona- 
ceous matters,  as  shown  by  the  difference  in  the  determinations  of 
the  oxygen  consumed  by  fresh  or  stale  sewage. 

An  examination  of  the  series  of  tables  given  on  the  following  pages 
will  show  that  the  station  sewage  —  as  represented  by  the  tables 
headed  *' Regular  Sewage,''  **  Sewage  for  Filters  1,  6,  9,"  etc. — 
contains  about  a  part  more  free  ammonia  and  half  a  part  less  albu- 
minoid ammonia  than  the  sewage  taken  directly  from  the  Lawrence 
Street  sewer  and  brought  to  the  station  for  analysis;  and  it  will 
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also  be  seen  that  the  stale  sewage  contains  not  much  more  than  half 
as  much  organic  matter,  shown  by  the  determination  of  oxygeo 
consumed,  as  the  fresh  Lawrence  Street  sewage  (page  413).  The 
Lawrence  sewage  applied  to  the  experimental  filters  is  drawn  through 
a  2.5  inch  pipe,  4,300  feet  long,  from  the  Lawrence  Street  sewer, 
at  a  point  just  below  the  main  business  street  of  the  city  and  just 
above  the  entrance  of  wastes  from  the  large  mills.  This  sewer 
drains  the  streets,  houses  and  stores  of  the  most  densely  populated 
portion  of  the  city.  Large  measuring  tanks  receive  this  sewage  at 
the  station,  and  from  them  it  is  run  upon  the  different  filters. 

The  sewage  used  at  the  station  is  pumped  during  the  day-time,  a 
large  portion  entering  the  pipe  during  the  morning,  between  eight 
and  twelve  o'clock,  and  consequently  is  much  stronger  than  the  aver- 
age sewage  flowing  in  the  sewer  for  the  entire  twenty-four  hours. 

Samples  of  Sewage  collected  for  Analysis. 

1.  On  at  least  four  days  in  each  week  a  bottle  of  sewage  from 
one  of  the  measuring  tanks,  and  this  is  known  as  the  regular  sewage. 

2.  On  each  Thursday  a  sample  from  the  Lawrence  Street  sewer, 
at  the  point  where  the  pipe  from  the  sewer  to  the  station  begins. 
These  samples  are  collected  in  the  morning,  when  the  strong  day 
sewage  is  flowing  through  the  sewer. 

3.  A  sample  representing  an  average  of  all  the  sewage  pumped 
on  each  Tuesday  of  the  year. 

4.  Samples  representing  weekly  averages  of  all  the  sewage  ap- 
plied to  filters  Nos.  1,  6  and  9  A. 

5.  On  each  Tuesday  of  the  year  a  sample  of  the  supernatant 
sewage,  after  allowing  regular  sewage  to  stand  for  four  hours  for 
sedimentation  to  take  place. 

6.  On  each  Tuesday  of  the  year  a  sample  of  the  supernatant 
sewage,  obtained  by  treating  regular  sewage  with  sulphate  of  alumina 
in  the  proportion  of  1,000  pounds  per  1,000,000  gallons,  and  allow- 
ing it  then  to  stand  and  settle  for  four  hours. 

7.  On  each  Tuesday  of  the  year  a  sample  of  the  sewage  result* 
ing  from  straining  regular  sewage  through  a  6-inch  layer  of  coke 
breeze,  at  a  rate  of  1,000,000  gallons  per  acre  daily. 
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Monthly  Averages  of  Analyses  of  Regular  Sewage  Samples, 

[ParU  per  100,000.] 


1807. 


a  . 

II 


3 

a 


Jaouary,  .  .  .  . 
Febraary,  .  .  .  . 
liarch,  .       . 

April, 

May, 

Jane, 

Jo>y 

Aagnat,        .       .       .       . 

September 

October,  .  .  .  . 
Korember,  •  •  .  . 
December,    .... 

ATerage,       .       .       • 


47 
45 
44 

40 
68 
02 
71 

n 

00 
67 
47 
46 


66 


8.61 
8.26 
8.26 
8.70 
8.04 
8.60 
8.76 
4.20 
4.24 

6.n 

4.81 
2.10 


3.82 


Albuminoid  Ammoku. 

• 
9 

6 

A 

1 

i3 

a 

a 

^ 

1 

1 

0.07 
0.70 
0.87 
0.78 
0.88 
0.78 
0.80 
0.76 
0.76 
1.02 
0.01 
0.47 


.40 
.30 
.41 
.87 
.88 
.84 
.84 
.80 
.86 
.48 
.41 
.20 


0.80 


.88 


.61 
.87 
.40 
.80 
.46 
.80 
.40 
.80 
.40 
.64 
.50 
.21 


.42 


a 

Q 


•2 
S 

if 


M 

o 


Ill 


7.00 

7.01 

0.80 

7.38 

0.77 

0.82 

12.27 

10.04 

9.81 

10.04 

7.71 

4.01 


8.48 


6.55 
8.40 
4.84 
8.80 
4.08 
8.10 
8.70 
8.62 
8.02 
4.67 
4.04 
2.73 


3.00 


8,818,000 
4,502,000 
4,046,000 
6,804,000 
6,800,000 
6,122,000 
6,141,000 
4,031,000 
4,051,000 
6»400,000 
4,600,000 
2,204,000 


4,768,000 


Monthly  Averages  of  Analyses  of  Sewage  from  the  Lawrence  Street  Sewer, 

[ParU  per  100,000.] 
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Bacteria 
Cubic  Ce 
meter. 

Jannarj,     . 

50 

2.01 

1.20 

.86 

.41 

10.18 

.21 

.0100 

0.03 

8,048,000 

February,   , 

52 

8.20 

1.10 

.78 

.82 

10.46 

.18 

.0145  1 

7.08 

6,283,000 

March, 

61 

2.70 

1.22 

.84 

.88 

8.00 

.20 

.0105  1 

7.83 

8.888,000 

April,  . 

68 

8.80 

1.21 

,n 

.44 

0.87 

.21 

.0188  1 

1 

7.74 

5,718,000 

May,    . 

01 

2.40 

1.07 

.70 

.87 

22.28 

.21 

.0198 

7.57 

4,500,000 

June,   . 

08 

8.85 

1.40 

.70 

.70 

20.72 

.28 

.0275 

8.18 

4,488,000 

July,    . 

68 

2.01 

1.26 

.07 

.58 

21.20 

.0244 

0.40 

0,140,000 

Aagiut« 

70 

8.00 

1.18 

.74 

.80 

13.06 

.0075 

7.16 

7,400,000 

BejKember, , 

68 

2.88 

1.00 

.02 

.47 

12.77 

.0188 

6.44 

6,902,000 

October, 

07 

4.10 

1.48 

.77 

.n 

11.13 

.0250 

7.75 

^610,000 
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Monthly  Averaget  ofAnalyta  of  Average  Sewage  Samples. 

[Put*  p«r  100,000.] 
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Monthly  Averages  of  Samples  collected  each  Tuesday, 

[ParU  per  100,000.] 
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Monthly  Averages  of  Analyset  of  Sewage  strained  through  Coke  for  Filter 

No.  14  A. 
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The  work  upon  the  parification  of  domestic  sewage  at  the  station 
can  be  divided  into  three  classes :  first,  purification  by  means  of 
intermittent  filtration  through  sand  filters,  receiving  the  untreated 
sewage  and  operating  at  normal  rates,  such  as  have  been  found  could 
be  successfully  followed  without  causing  clogging  in  these  filters ; 
second,  rapid  filtration  of  sewage  by  different  methods  and  through 
different  materials,  after  a  removal  of  a  certain  amount  of  the  sludge ; 
third,  dependence  upon  the  rapid  oxidation  or  burning  of  sludge, 
either  by  forced  aeration  or  some  other  method  of  introducing  air 
into  the  filter. 

The  principal  filters  of  the  first  class  mentioned  are  filters  Nos.  1, 
2,  4,  5  A,  6,  9  A  and  10.  These  filters  are  all  ^^^j^  of  an  acre  in 
area,  and  all  except  filter  No.  6  contain  approximately  5  feet  in  depth 
of  filtering  material  over  gravel  underdrains.  Filter  No.  6  contains 
44  inches  of  filtering  material.  Filters  Nos.  1,  2, 4  and  6  had,  at  the 
end  of  1897,  been  in  operation  ten  years ;  filters  Nos.  5  A  and  9  A, 
seven  years;  Filter  No.  10,  three  and  one-half  years.  Each  filter, 
with  the  exception  of  Filter  No.  10,  is  entirely  underdrained  with 
6  inches  of  graded  gravel,  and  all  have  an  outlet  into  one  of  the 
buildings  of  the  station. 

During  the  first  years  of  operation  of  the  experiments  these  filters 
were,  as  has  been  stated  in  previous  reports,  operated  in  a  way  known 
not  to  be  the  most  desirable,  but  thought  necessary  in  order  to  deter- 
mine to  what  extent  the  filter  would  care  for  itself  without  disturb- 
ance of  the  surface.  On  account  of  this  the  siTrface  of  some  of  the 
filters  became  clogged,  and  in  1893,  as  stated  in  the  report  of  the 
Board  for  that  year,  the  clogged  upper  layers  of  material  were  re- 
moved from  several  of  the  filters.  Since  that  date,  however,  the 
filters  have  been  cared  for  in  a  more  systematic  manner ;  that  is,  the 
surfaces  have  been  dug  over,  spring  and  fall,  to  a  depth  of  6  inches, 
corresponding  to  what  could  be  done  by  ploughing  a  large  area,  and 
also  have  been  raked  from  time  to  time,  corresponding  to  harrowing. 

The  materials  in  the  filters  differ  in  their  physical  characteristics, 
both  in  size  of  sand  grains  and  in  uniformity  of  size  of  grains ;  Filter 
No.  1  containing  sand  of  an  effective  size  of  0.48  millimeter ;  Filter 
No.  2,  sand  of  an  effective  size  of  0.08  millimeter,  with  two  circular 
trenches  of  sand  at  its  surface,  1  foot  wide  and  2  feet  deep,  con- 
taining coarser  sand  of  an  effective  size  of  0.19  millimeter;  Filter 
No.  4  containing  sand  of  an  effective  size  of  0.04  millimeter ;  Filter 
No.  5  containing  gravel  stones  of  an  effective  size  of  1.40  milli- 
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meters ;  Filter  No.  6  coDtaining  44  inches  in  depth  of  mixed  coarse 
and  fine  sand  of  an  eflfective  size  of  0.35  millimeter ;  Filter  No. 
9  A,  sand  of  an  eflfective  size  of  0.17  millimeter ;  and  Filter  No.  10, 
material  exactly  the  same  as  that  in  Filter  No.  6.  Filter  No.  10, 
however,  has  no  underdrains  underneath  this  body  of  sand,  except 
just  above  and  around  the  outlet  pipe.  The  surface  of  this  filter  is 
also  divided  so  that  the  fourth  of  the  surface  farthest  removed  from 
the  outlet  receives  the  entire  application  of  sewage.  The  average 
rate  of  filtration  maintained  by  these  filters  during  1897  has  varied 
from  19,400  gallons  per  acre  daily,  with  Filter  No.  4,  to  120,000 
gallons  per  acre  daily,  with  Filter  No.  10. 

Tables  showing  the  character  of  the  effluent  of  each  filter  for  each 
month  of  the  year  are  given  beyond,  together  with  details  in  regard 
to  the  operation  of  the  filters.  Summarizing  the  results,  we  cto 
say  that  all  have  given  effluents  for  1897  equal,  considering  the 
strength  of  the  applied  sewage,  to  results  obtained  in  previous 
years.  The  purest  effluent  has  been  obtained  from  the  filter  con- 
taining the  finest  sand  and  operated  at  the  lowest  rate,  —  Filter  No. 
4 ;  the  poorest  effluent  from  Filter  No.  5  A,  containing  the  coarsest 
material  in  any  of  these  large  intermittent  filters.  Filter  No.  2, 
operating  at  a  rate  twice  as  great  as  Filter  No.  4,  has  given  an 
effluent  containing  very  little  more  organic  matter  than  the  effluent 
of  Filter  No.  4,  and  of  nearly  equally  good  appearance.  Filters 
Nos.  1,  6,  9  A  and  10  have  given  effluents  of  about  equal  quality, 
as  shown  by  the  chemical  analyses,  but  the  effluent  of  Filter  No. 
9  A  has  contained  fewer  bacteria  than  the  effluent  of  any  other  of 
these  four  filters. 

The  color  of  the  effluent  of  Filter  No.  4,  as  read  upon  our  color 
standards,  has  varied  from  .01  in  December  to  .10  in  March.  The 
color  of  the  effluent  of  Filter  No.  2  has  varied  from  .07  in  September 
to  .12  in  March.  The  effluent  of  Filter  No.  2  has  been  very  slightly 
turbid  during  the  months  of  February  and  April,  and  without  tar> 
bidity  during  the  rest  of  the  year ;  and  the  effluent  of  Filter  No.  4 
has  been  clear,  showing  no  turbidity  during  the  entire  year.  The 
color  of  the  effluents  of  filters  No.  1,  6,  9  A  and  10  has  been  about 
the  same  during  the  months  from  May  to  November  inclusive,  the 
highest  color  of  the  effluent  of  Filter  No.  1  being  .60  in  January 
and  December;  of  Filter  No.  6,  .56  in  March;  of  Filter  No.  9 A, 
.67  in  January ;  and  of  Filter  No.  10,  .39  in  January  and  February. 
The  effluent  of  Filter  No.  1  has  been  slightly  turbid  during  the  sum- 
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mer  and  more  decidedly  so  during  the  winter  months.  The  effluent 
of  Filter  No.  6  A  has  shown  a  very  slight  turbidity  every  month 
except  August  and  September ;  the  effluent  of  Filter  No.  9  A  every 
month  except  August,  September  and  October ;  and  the  effluent  of 
Filter  No.  10,  every  month  except  August,  September  and  October. 

Since  the  present  system  of  caring  for  the  surfaces  of  these 
various  filters  has  been  followed  no  difficulty  has  been  experienced 
in  causing  them  to  take  the  prescribed  amount  of  sewage  during 
nine  months  of  the  year.  During  December,  January  and  February, 
however,  considerable  difficulty  is  at  times  experienced.  This  varies 
with  the  temperature  of  the  air,  with  the  condition  of  the  filters 
and  with  the  kind  of  material  in  the  filters.  During  the  past  four 
years  an  average  of  4  iliiches  of  ice  has  been  removed  annually 
from  Filter  No.  1 ;  7^  inches  from  Filter  No.  2  ;  8  inches  from  Fil- 
ter No.  4;  15  inches  from  Filter  No.  5 A;  11  inches  from  Filter 
No.  6 ;  10  inches  from  Filter  No.  9  A ;  and  5  inches  from  Filter 
No.  10.  It  will  be  seen  that  Filter  No.  1,  containing  the  coarsest 
sand,  with  the  exception  of  Filter  No.  5  A,  disposes  of  its  sewage 
the  most  easily  during  the  winter  months,  very  little  remaining  and 
freezing  upon  its  surface.  The  high  average  for  Filter  No.  5  A  is 
caused  by  a  large  amount  of  ice  removed  in  the  winter  of  1894, 
i^hen  the  filter  was  in  poor  condition,  its  surface  being  clogged  and 
not  disposing  of  the  applied  sewage.  The  amount  removed  from 
filters  Nos.  2  and  4  is  much  less  than  would  be  the  case  if  the 
sewage  was  applied  to  the  entire  surface  of  these  filters  instead  of  to 
the  surface  of  the  trenches,  the  surface  of  these  trenches  being  lo^irer 
than  the  rest  of  the  surface  of  the  filter,  and  the  method  of  applying 
all  the  sewage  to  a  small  area  of  the  filter  concentrates  the  waimth 
of  the  sewage.  From  the  surface  of  Filter  No.  10  only  one-half  as 
much  ice  had  to  be  removed  as  from  the  surface  of  Filter  No.  6, 
although  the  material  in  these  two  filters  is  identical.  The  reason 
of  this  smaller  amount  removed  from  Filter  No.  10  is  that  a  greater 
volume  of  sewage  is  applied  to  a  small  area. 

Daring  1897  the  applied  sewage  remained  upon  the  surface  of 
Filter  No.  1  but  four  minutes  daily  in  July,  and  seven  hours  and  thirty 
minutes  in  January ;  upon  the  surface  of  Filter  No.  4,  five  minutes  in 
July,  and  nine  hours  in  January ;  upon  the  surface  of  Filter  No.  5  A, 
five  minutes  in  July,  and  one  hour  and  forty-eight  minutes  in  January ; 
upon  the  surface  of  Filter  No.  6,  eleven  minutes  in  July,  and  ten 
hours  and  twenty-four  minutes  in  January;   upon  the  surface  of 
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Filter  No.  9  A,  nine  minutes  in  July,  and  twenty  boars  and  twenty- 
eigbt  minutes  in  January ;  upon  tbe  surface  of  Filter  No.  10,  eleveD 
minutes  in  July,  and  twelve  bours  and  fifty-tbree  minutes  in  Janu- 
ary. Tbese  figures  make  plain  tbat,  at  tbe  rates  employed,  the 
surface  of  tbe  filter  of  material  as  coarse  as  tbat  in  Filter  No.  1  is 
less  likely  to  become  frozen  and  rendered  useless  by  accumulated 
ice  tban  a  filter  of  a  material  similar  to  tbat  in  Filter  No.  9  A. 

It  is  also  interesting  to  note  tbat  tbe  4  incbes  in  deptb  of  sew- 
age applied  to  Filter  No.  10  disappeared  from  tbe  surface  nearly  t8 
rapidly  as  tbe  2  incbes  of  sewage  applied  to  tbe  surface  of  Filter 
No.  6.  During  tbe  winter  of  1897-98  experiments  in  regard  to 
keeping  tbe  surfaces  of  filters  free  from  ice,  and  tbe  upper  layen 
of  tbe  filtering  material  free  from  an  accumulation  of  frost,  by  means 
of  applying  large  doses  of  sewage,  are  being  made.  Tbis  cannot  be 
done  as  well  on  tbe  small  filters,  entirely  underdrained,  as  on  the 
large  filtration  areas  in  tbe  State,  witb  underdrains  15  or  20  feel 
apart,  because  witb  tbe  experimental  filters  a  large  volume  of  sewage 
may  melt  small  places  tbrougb  tbe  frost,  and  tbus  go  to  the  under- 
drains tbrougb  but  a  small  section  of  tbe  filter,  an  accident  not  likely 
to  bappen  on  tbe  larger  areas.  Tbe  difficulties  experienced  in  keep- 
ing small  experimental  filters  in  successful  operation  during  severe 
winter  weatber  are  certainly  as  great  as  experienced  in  tbe  operation 
of  large  filtration  areas  in  tbe  State. 

Discussion  of  Methods  for  Rapid  Filtration  of  Sewage. 

Tbe  first  metbod,  tbat  of  filtration  tbrougb  gravel  filters  witb  the 
aid  of  a  current  of  air  drawn  down  tbrougb  tbese  filters,  has  been 
fully  discussed  in  previous  reports,  especially  upon  pages  482  and 
483  of  tbe  report  for  1895,  and  upon  pages  476  and  477  of  the 
report  for  1896.  It  was  stated  in  both  of  tbese  reports  that  the 
results  obtained  were  quite  remarkable  and  interesting  from  a 
scientific  point  of  view,  but  it  was  exceedingly  doubtful  if  the 
metbod  would  be  successful  in  actual  practice,  owing  to  the  cost 
of  aeration,  and  tbe  fact  tbat,  in  spite  of  tbe  excessive  aeration, 
sludge  accumulated  within  tbese  filters  and  bad  to  be  removed  from 
time  to  time,  either  by  flushing  it  out  or  a  removal  of  the  entire 
filtering  material  and  washing  it.  Tbese  filters  were  continued  dur- 
ing tbe  first  eight  months  of  1897,  for  purposes  of  comparison  with 
other  rapid  methods  of  filtration,  and  tables  giving  the  results  are 
presented  upon  page  440.     The  daily  rate  of  application  of  the 
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sewage  was  less  by  90,000  gallons  per  acre  than  the  average  rate  for 
the  previous  years  of  operation  of  these  filters.  Notwithstanding 
this  reduction  in  rate,  however,  both  filters  were  again  becoming 
badly  clogged  when  the  experiment  was  ended. 

The  second  method,  that  of  filtration  through  gravel  filters  with 
the  current  of  air  forced  up  through  the  filters,  was  experimented 
upon  during  1895,  1896  and  the  first  four  months  of  1897,  tables 
showing  the  results  for  1897  being  given  on  page  448,  The  dis- 
cussion of  the  method  was  given  upon  page  477  of  the  report  of 
1896,  and  tables  showing  the  analyses  of  the  effluents  of  the  filters 
are  given  upon  pages  503  and  504  of  the  same  report.  The  con- 
clusions in  regard  to  the  first  method  are  equally  applicable  to  this 
second  method.  In  this  method,  one  of  the  preliminary  filters  was 
constructed  of  coke  breeze,  but  operated  in  the  same  manner  as  the 
gravel  filter,  and  the  results  showed  a  greater  removal  of  sludge 
from  the  applied  sewage,  owing  to  the  character  of  the  filtering 
material ;  that  is,  it  was  more  irregular  in  shape  and  of  a  much 
rougher  surface  than  the  gravel,  and  therefore  caught  and  held  the 
organic  matter  in  suspension  in  the  sewage  better,  and  prevented  its 
passage  through  the  filter ;  but  the  results  obtained  were  not  such 
as  to  give  reason  for  believing  that  the  method  would  be  practicable 
upon  a  working  scale. 


Removal  of  Sludge  by  Sedimentation^  followed  by  Filtration  of  the 

Supernatant  Sewage  through  Sand* 

Experiments  in  regard  to  the  amount  of  sludge  that  can  be  removed 
from  sewage  by  allowing  it  to  stand  for  four  hours  have  been  contin- 
ued since  the  beginning  of  1892.  The  results  obtained  have  differed 
from  year  to  year,  according  to  the  strength  of  the  sewage  and  the 
amount  of  insoluble  organic  matter  in  suspension  in  it.  This  inves- 
tigation continued  throughout  1897,  and  during  the  first  two  months 
of  the  present  year  (1898),  and  the  results  obtained  are  shown  by 
the  table  on  page  415.  During  the  entire  period  covered  by  this 
inyestigation,  with  the  exception  of  a  portion  of  1893,  the  superna- 
tant sewage  has  been  applied  to  a  sand  filter  at  the  station.  During 
1892  it  was  applied  to  Filter  No.  32  at  an  average  rate  of  185,000 
gallons  per  acre  daily,  as  shown  upon  page  447  of  the  report  of  the 
Board  for  that  year.  The  effluent  of  this  filter  was  of  an  entirely 
satisfactory  character. 
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Upon  Sept.  27»  1893,  the  application  of  this  supernatant  sewage 
to  Filter  No.  13  A  was  begun » the  average  rate  of  application  for  that 
year  being  425,000  gallons  per  acre  daily.  During  1894  this  filter 
was  kept  in  operation,  but  the  rate  was  reduced,  it  having  been 
found  that  the  capacity  of  the  filter  was  being  overtaxed  at  the  rate 
at  which  it  was  operated  during  the  three  months  at  the  end  of  1893. 
Upon  Jan.  1,  1894,  the  rate  was  put  at  240,000  gallons  per  acre 
daily,  and  remained  so  until  the  first  of  May,  1894,  when  it  was 
changed  to  160,000  gallons  per  acre  daily,  and  has  so  continued 
until  the  end  of  the  experiment  on  Feb.  28,  1898.  This  reductioD 
of  rate  from  time  to  time  was  due  partly  to  the  fact  that  the  first 
rates  were  too  high  to  be  maintained  and  partly  because  the  regular 
sewage  was  growing  stronger  year  by  year,  and  as  a  result  the 
supernatant  sewage  was  stronger. 

Since  May,  1894,  the  filter  has  taken  the  applied  sewage  readily, 
and  given  a  satisfactory  effluent,  as  shown  by  the  tables  in  the 
reports  of  the  various  years.  It  has  been  necessary,  of  course, 
to  disturb  the  surface  of  the  filter  quite  frequently,  and  allow  it 
short  periods  of  rest  upon  several  occasions. 

Analyses  of  the  filtering  material  have  been  made  from  time  to 
time  and  a  study  of  these  analyses  shows  that  while  there  was  an  in- 
crease of  stored  nitrogen  within  the  filter  for  a  year  or  two,  yet 
during  the  last  two  years  of  operation  of  the  filter  there  has  been 
little  if  any  increase.  In  conclusion,  it  can  be  said  that  the  results 
obtained  from*  this  filter  show  that  it  could  probably  be  operated 
indefinitely  at  the  rate  maintained  during  the  past  three  years. 

Chemical  Precipitation, 

A  portion  of  the  regular  sewage  pumped  at  the  station  has  been 
treated  during  1897,  as  in  previous  years,  with  sulphate  of  alumina 
at  the  rate  of  1,000  pounds  per  1,000,000  gallons  of  sewage,  and 
then  allowed  to  stand  for  four  hours  for  precipitation  to  take  place. 
This  treatment  of  the  sewage  has  been  followed  day  by  day  since 
Jan.  20,  1893,  and  the  supernatant  liquid  resulting  has  been  applied 
to  Filter  No.  19.  The  rate  of  filtration  was  120,000  gallons  p» 
acre  daily  up  to  June  12,  1893,  after  which  the  rate  was  increased 
from  time  to  time  until  it  became  640,000  gallons  on  Oct.  23,  1893. 
This  rate  overtaxed  the  capacity  of  the  filter,  and,  after  a  period  d 
rest,  the  rate  was  reduced  to  360,000  gallons  per  acre  daily  apoB 
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Jan.  8,  1894.  This  rate  aldo  was  found  to  be  too  high  for  satis* 
factory  purification  to  take  place,  and,  upon  May  31  of  that  year, 
the  rate  was  reduced  to  200,000  gallons  per  acre  daily,  a  rate  of 
application  which  has  continued  until  the  end  of  the  experiment 
upon  Feb.  28,  1898.  During  all  this  period  the  effluent  of  this 
filter  has  been  of  a  very  satisfactory  quality,  as  shown  by  the  tables 
given  in  the  reports  of  the  Board  for  the  various  years.  Examina- 
tions of  the  sand  of  the  filter  at  different  depths  have  been  made 
from  time  to  time,  and  the  results  show  that  the  filter  was  as  free 
from  organic  matter  at  the  time  of  ending  the  experiment  as  it 
had  been  at  any  time  during  the  past  two  or  three  years,  and  the 
evidence  is  conclusive  that  at  this  rate  and  receiving  sewage  of  the 
strength  applied,  this  filter  could  be  continued  in  operation  for  an 
indefinite  period  of  time. 

Straining  through  Coke. 

Both  sedimentation  and  chemical  precipitation,  while  removing  a 
large  percentage  of  the  organic  matter  of  the  sewage  from  the  chief 
portion  of  the  liquid  allowed  to  stand  for  sedimentation  or  precipi- 
tation, still  result  in  producing  a  considerable  volume  of  sludge 
liquor  to  be  cared  for  in  some  manner.  For  this  reason,  a  method 
which  would  result  in  separating  as  much  organic  matter  from  the 
entire  body  of  the  sewage  as  sedimentation  or  precipitation  does 
from  the  main  portion  of  the  liquid  would  be  desirable.  Experi- 
ments made  at  the  station  during  1894  showed  that  a  layer  of  coke 
could  be  used  as  a  strainer  in  such  a  way  that  sewage  could  be 
passed  through  it  at  a  high  rate,  and  the  insoluble  organic  matter 
would  remain  upon  or  near  the  surface  of  this  coke  strainer. 

Since  June  1  of  that  year  a  continuous  experiment  has  been  made 
with  a  coke  strainer,  followed  by  filtration  of  the  strained  liquid 
through  sand  and  coke.  This  strainer  has  contained  generally 
about  6  inches  in  depth  of  coke,  and  the  sewage  has  been  passed 
through  it  at  the  rate  of  1,000,000  gallons  per  acre  daily.  The 
percentage  removal  of  sludge  by  this  operation  has  been  given  in 
the  various  reports  of  the  Board.  The  results  for  1897  show  that, 
by  straining  through  coke  at  the  rate  of  1,000,000  gallons  per  acre 
daily,  62  per  cent,  of  the  organic  matters  determined  as  albuminoid 
ammonia  and  50  per  cent,  of  that  determined  as  oxygen  consumed 
have  been  removed  from  the  sewage. 
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Upon  June  I,  1894,  this  straiDed  sewage  began  to  be  applied  to 
a  sand  filter  which  had  previously  been  in  operation.  The  rate 
of  filtration  was  at  the  start  320,000  gallons  per  acre  daily.  Oq 
November  6  it  was  increased  to  480,000  gallons  per  acre  daily. 
This  rate  overtaxed  the  capacity  of  the  filter,  and  on  December  26 
it  was  reduced  to  320,000  gallons  per  acre  daily,  and  this  rate  con- 
tinued until  January,  1896,  when  it  was  reduced  to  280,000  gallons 
per  acre  daily,  and  continued  at  this  rate  during  the  j^ear  1897. 
The  table  showing  the  monthly  averages  of  the  analyses  of  this 
strained  sewage  is  given  on  page  416,  and  the  table  showing  the 
analyses  of  the  effluent  of  Filter  No.  14  A,  the  sand  filter  to  which 
it  is  applied,  is  given  on  page  444. 

On  page  448  is  given  a  table  showing  the  character  of  the  effluent 
of  a  coke  filter  which  also  receives  this  strained  sewage,  —  Filter 
No.  65.  This  filter  has  not  been  in  operation  as  long  as  Filter  No. 
14  A,  but  the  results  obtained  are  exceedingly  interesting,  and  seem 
to  indicate  that  this  material  will  care  for  the  sewage  at  a  greater 
rate  than  will  a  sand  filter,  and  give  satisfactory  results. 

Straining  through  Coke^  followed  by  Double  Filtration  through  Sand. 

During  the  summer  of  1897  a  plan  was  submitted  to  the  Board 
providing  for  the  purification  of  the  sewage  of  a  public  institution  in 
the  State  by  straining  the  sewage  through  coke,  followed  by  double 
filtration  through  sand,  the  sand  beds  being  so  constructed  that  the 
sewage  from  the  coke  strainer,  after  passing  through  the  first  bed, 
would  fall  directly  upon  the  second  bed,  placed  underneath  the  first. 

At  this  institution  it  was  estimated  that  the  volume  of  sewage  to 
be  cared  for  daily  would  be  about  150,000  gallons.  Upon  October 
27  and  28  a  twenty-four  hour  series  of  samples  of  the  sewage  was 
taken,  measurements  being  made  of  the  total  flow  of  sewage  for  the 
twenty-four  hours,  showing  the  volume  on  that  day  to  be  141,i)00 
gallons. 

The  rate  of  filtration  proposed  by  the  plan  was  about  as  follows : 
100,000,000  gallons  per  acre  daily  when  one  compartment  of  the 
coke  strainer  was  in  use,  and  half  this,  or  50,000,000  gallons  per 
acre  daily,  when  both  compartments  were  in  use.  Through  the 
upper  sand  filter  the  rate  would  be  approximately  4,800,000  gallons 
per  acre  daily  when  one  compartment  of  this  filter  was  in  use,  and 
half  this  rate  when  both  compartments  were  in  use.  After  passing 
through  this  sand  filter,  the  rate  of  its  effluent  through  the  second 
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sand  filter  would  be  3,600,000  gallons  per  acre  daily  with  one  com- 
partment in  use,  and  half  this  with  both  compartments  in  use. 

It  was  thought  desirable  to  make  an  experiment  at  the  experiment 
station,  using  filters  similar  to  those  proposed  in  this  plant,  and  such 
a  set  of  filters  was  put  in  operation  during  the  first  part  of  Septem- 
ber. The  strainer  was  aiTanged  with  layers  of  coke  of  diflerent 
sizes,  its  total  depth  being  about  12  inches,  and  having  for  the  top  3 
inches  rather  fine  pieces  of  coke  that  would  not  pass  through  a  ^inch 
screen,  but  free  from  coke  dust.  Below  this  the  coke  was  coarser, 
averaging  about  the  size  of  a  mixture  of  beans  and  marbles. 

From  this  strainer  the  sewage  passed  to  a  sand  filter  containing  18 
inches  in  depth  of  sand  over  gravel  underdrains  which  was  directly 
above  a  filter  containing  12  inches  in  depth  of  sand  over  gravel 
underdrains.  These  depths  being  the  same  as  proposed  in  the  plan. 
The  rate  of  filtration  or  straining  through  the  coke  strainer  has  been 
as  follows :  — 

During  September,       ....    8,880,000  gallons  per  acre  daily. 

During  October, 2,720,000  gallons  per  acre  daily. 

During  November,       ....    4,280,000  gallons  per  acre  daily. 

Operating  at  this  rate,  the  strainer  has  removed  on  an  average 
about  38  per  cent,  of  the  total  organic  matter  of  the  applied  sewage. 
This  rate  could  probably  have  been  increased  to  some  extent,  and 
still  resulted  in  removing  nearly  the  same  percentage  of  the  insoluble 
organic  matter  of  the  sewage,  but  was  not  increased,  as  the  volume 
obtained  at  this  rate  was  all  that  could  pass  through  the  sand  filters. 

After  passing  through  this  strainer  the  sewage  was  applied  to  the 
upper  sand  filter  at  the  following  rate :  — 

During  September,       ....       970,000  gallons  per  acre  daily. 

During  October, 680,000  gallons  per  acre  daily. 

During  November,        ....    1,070,000  gallons  per  acre  daily. 

Operating  at  these  rates,  the  filter  removed  but  very  little  of  the 
soluble  organic  matter  of  the  applied  sewage,  and  nitrification  was 
very  feeble.  There  was  little  reduction  in  the  free  ammonia  of  the 
applied  sewage  in  passing  through  this  filter,  but  a  considerable  re- 
duction of  the  organic  matter  determined  as  oxygen  consumed.  The 
filter  was  flooded  twenty-four  days  during  September,  twenty-three 
days  during  October,  twenty-three  days  during  November  and  seven- 
teen days  during  December.     The  surface  of  the  filter  had  to  be  raked 
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1  inch  deep  daily,  and,  notwithntanding  this,  upon  October  11  it  had 
become  so  badly  clogged  that  in  order  to  allow  sewage  to  pass 
through  the  sand  it  had  to  be  raked  3  inches  deep  daily.  In  spite 
of  these  rakings  the  filter  has  not  been  able  to  receive  any  sewage 
upon  several  days  of  each  month,  as  that  applied  upon  the  day 
before  has  failed  to  pass  from  its  surface.  Upon  November  5  the 
upper  3  inches  of  sand  in  the  filter  had  become  so  badly  clogged 
as  to  require  their  removal  in  order  to  keep  the  filter  in  operation. 
Twice  subsequently  to  this  the  same  depth  had  to  be  removed,  and 
at  the  end  of  the  experiment  the  sand  remaining  in  the  filter  was 
very  foul,  owing  to  the  accumulation  of  organic  matter  upon  it,  and 
clearly  in  a  condition  to  do  service  but  a  short  time  longer. 

The  second  sand  filter,  placed  below  this  upper  filter,  was  slightly 
larger  in  area  than  the  upper  one,  and  received  the  effluent  from  the 
first  filter  without  difficulty  during  the  entire  period  of  its  operation, 
its  surface  having  been  raked  but  once.  The  rate  of  operation  of 
this  filter  in  gallons  per  acre  daily  was  1,109,000  during  September, 
777,000  during  October  and  1,223,000  during  November. 

While  the  effluent  of  this  filter  has  contained  as  an  average  2.5 
parts  of  free  ammonia  and  .17  of  a  part  of  albuminoid  ammonia 
during  the  period  of  its  operation,  nitrification  has  been  active  since 
the  first  few  days  after  it  began  to  be  used.  Its  effluent  can  perhaps 
be  considered  to  be  of  a  fairly  satisfactory  character,  but  always 
has  been  turbid.  The  main  advantage  of  this  lower  filter,  —  as 
shown  during  the  period  of  operation,  —  over  a  single  filter  con- 
taining a  depth  of  sand  equal  to  the  combined  depth  of  the  two 
sand  filters,  was  not  owing  to  the  fact  that  the  effluent  of  the  upper 
filter  was  aerated  to  any  great  extent  while  dropping  to  the  lower 
one,  as  stated  in  the  plan,  but  that  the  sludge  of  the  sewage,  during 
most  of  the  period,  was  almost  entirely  removed  from  it  by  the  first 
filter  before  reaching  the  second  filter,  and  nearly  all  the  organic 
matter  applied  to  this  second  filter  was  in  solution,  and  hence  did 
not  cause  a  clogging  of  the  filter's  surface.  As  a  result  of  this  the 
pores  of  the  lower  filter  were  not  held  full  of  sewage,  and  whenever 
the  surface  was  uncovered  air  was  drawn  into  the  filter. 

When  the  surface  of  a  single  filter  of  this  depth  is  clogged  as 
badly  as  the  surface  of  the  upper  sand  filter  was  during  the  last 
portion  of  the  period  of  its  operation,  it  prevents  the  free  access 
of  air  to  the  interstices  of  the  filter,  and  hence,  of  course,  prevents 
nitrification  and  purification  from  taking  place  within  the  filter: 
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That  is  to  say,  with  this  plant  the  upper  sand  bed  acts  as  a  strainer 
instead  of  a  filter,  and  the  organic  matter  of  the  sewage  retained 
by  it  has  to  be  removed  by  scraping,  together  with  a  large  amount 
of  dirty  sand. 

It  is  undoubtedly  true,  also,  that  although  the  lower  sand  filter  in 
the  experimental  plant  gave  for  three  months  a  fairly  well  purified 
efiiuent,  its  rate  of  filtration  was  too  great,  considering  the  strength 
of  the  applied  sewage,  to  continue  to  give  this  result.  An  ex- 
amination of  the  table  giving  the  analysis  of  the  sewage  from  the 
institution  shows  that  it  is  only  one-half  as  strong  as  the  aver- 
age Lawrence  sewage,  but  the  rates  at  which  the  two  sand  filters 
have  been  operated  have  been  less  than  one-half  the  rate  at  which  it 
was  proposed  to  operate  the  sand  filters  by  the  plan  referred  to. 
The  coke  strainer  has  been  operated  at  only  about  one-thirtieth  the 
proposed  rate  of  the  coke  strainer  at  the  institution,  and  it  can  be 
said  here  that  it  is  impossible  to  pass  sewage  through  coke  at  the 
rate  proposed,  if  the  coke  is  fine  enough  to  remove  any  considerable 
percentage  of  the  organic  matter  in  the  applied  sewage.  Tables  and 
details  in  regard  to  the  operation  of  these  experimental  filters  are 
given  on  page  455. 

The  Use  of  Ashes  and  Cinders  in  Intermittent  Filtration, 
AND  IN  the  So-oalled  Bacterial  Filters. 

In  England,  owing  to  the  difficulty  of  obtaining  sand  of  a  suitable 
character  for  the  purification  of  sewage  by  filtration,  many  other 
materials,  such  as  coke,  cinders,  clinkers,  finely  divided  coal,  burnt 
ballast,  etc.,  have  been  used.  Of  these  materials,  experiments  with 
coke  only  had  been  made  at  the  experiment  station  previous  to 
1896,  when  the  use  of  ashes  and  cinders  began  to  be  investigated, 
and  experiments  in  this  line  have  been  continued  during  1897.  The 
great  production  of  this  waste  by  cities  and  towns,  and  its  little  value 
for  any  purpose,  together  with  its  possible  utilization  in  sewage  puri- 
fic;ition  at  places  where  land  of  a  suitable  character  cannot  be  found, 
makes  the  investigation  of  considerable  practical  value. 

Four  of  these  filters  have  been  in  operation :  one  made  of  the  en- 
tire waste  product  from  the  combustion  of  hard  coal,  one  the  entire 
waste  product  from  the  combustion  of  soft  coal,  and  the  other  two 
of  only  the  cinders  of  hard  coal,  that  is,  the  coarser  portions  freed 
from  ashes.  These  filters  are  numbered  80,  81,  82  and  95.  Nos. 
80  and  95  are  intermittent  filters,  and  a  description  of  them  is  given 
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on  pages  449  and  457.  Nos.  81  and  82,  however,  contaiDiDg  cin- 
ders only,  are  operated  after  the  fashion  of  the  so-called  bacterial 
filters  of  England. 

Filter  No.  81  contains  4  feet  in  depth  of  cinders,  aAd  has  had  applied 
to  it,  during  a  large  portion  of  the  year,  at  the  rate  of  85^0,000  gal- 
lons per  acre  daily,  sewage  which  has  first  been  strained  through  a 
layer  of  coke  at  the  rate  of  1,000,000  gallons  per  acre  daily.  The 
method  of  operation  of  the  filter  has  been  as  follows  :  the  oatlet  is 
closed  in  the  morning  and  the  sewage  applied  in  small  doses  at  ODe- 
hour  intervals  antil  the  pores  of  the  filter  are  entirely  filled,  and  ito 
surface  just  covered  with  sewage.  It  is  then  allowed  to  stand  full  for 
two  hours,  after  which  the  outlet  is  opened  and  the  sewage  allowed  to 
flow  from  the  filter  slowly,  taking  about  ten  hours  for  complete  draio- 
ing.  Then  the  filter  is  allowed  to  stand  inoperative  until  the  next 
morning. 

Filter  No.  82  contains  5  feet  in  depth  of  cinders,  and  is  operated 
by  a  slighly  different  method  than  that  employed  with  Filter  No.  81. 
The  sewage  applied  to  this  filter,  moreover,  has  not  received  any 
treatment  before  its  application,  and  goes  to  the  surface  of  the  filter 
in  the  following  manner :  across  the  filter,  and  about  18  inches  above 
its  surface,  an  iron  pipe  is  placed,  with  small  orifices  extending  along 
its  lower  half.  This  pipe  is  parallel  to  the  filter's  surface.  The 
sewage  is  pumped  to  a  tank,  elevated  above  the  surface  of  the  filter, 
to  which  this  delivery  pipe  is  connected,  and  when  the  gate  upon 
the  pipe  is  opened  the  pressure  of  the  sewage  causes  it  to  rush  from 
the  pipe  with  considerable  force  in  a  large  number  of  broken  streams, 
and  by  means  of  this  scattering  and  the  spraying  caused  by  the  sewage 
striking  the  surface  of  the  filter,  considerable  air  is  introduced  into 
the  sewage;  analyses  at  different  times  showing  the  presence  of 
from  30  to  60  per  cent,  of  the  dissolved  oxygen  necessary  for  satu- 
ration. The  rate  of  filtration  maintained  has  been  533,000  gallons 
per  acre  daily. 

The  supposed  advantage  of  filters  operated  in  this  way  is  that, 
owing  to  the  coarseness  of  the  material,  the  sewage  enters  easily 
and  there  is  no  accumulation  of  impervious  scum  upon  the  surface 
of  the  filter,  air  is  introduced  within  the  filter  between  each  applica- 
tion of  sewage,  and  the  entire  body  of  filtering  material  is  brought 
in  contact  with  the  daily  dose  of  sewage,  instead  of  only  a  few  inches 
in  depth  of  the  filtering  material  at  the  surface  of  the  filter.  The 
results  obtained  with  these  filters  and  high  rates  of  application  of 
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sewage  have  been,  on  the  whole,  as  good  if  not  better  than  the  re- 
sults obtained  from  the  aerated  gravel  filters  Nos.  15  B  and  16  B, 
described  in  previous  reports  and  mentioned  in  this.  The  results, 
also,  have  been  obtained  without  drawing  air  through  the  filters  by 
means  of  aspirators,  as  in  the  case  of  the  gravel  filters,  and  hence, 
if  successful  year  after  year,  this  would  be  a  considerably  more 
economical  process  of  sewage  purification  than  either  the  aerated 
filters  or  any  other  method  yet  studied. 

The  results  obtained  from  filters  Nos.  81  and  82  are  given  in  detail 
on  pages  450  and  451.  By  an  examination  of  the  table  it  will  be 
seen  how  great  a  purification  has  been  eflfected  by  the  filters.  They 
have  not  as  yet,  however,  been  in  use  long  enough  to  show  whether 
or  not  this  high  rate  of  filtration  can  be  maintained  year  after  year 
without  seriously  clogging  the  filters,  and  perhaps  destroying  their 
eflSciency. 

In  this  connection  it  is  well  to  recall  the  fact  that,  beginning  in 
18i^4,  Filter  No.  21  A,  containing  5  feet  in  depth  of  fine  gravel  having 
an  eflfective  size  of  1.6  millimeters,  was  operated  practically  accord- 
ing to  the  methods  employed  during  the  past  year  and  a  half  with 
Filter  No.  bl.  The  rate  of  filtration  was,  during  the  first  year,  about 
480,000  gallons  per  acre  daily.  During  1895  the  rate  was  360,000 
gallons  per  acre  daily,  and  the  filter  became  so  badly  clogged  during 
February  of  this  year  that  it  was  not  operated  for  a  period  of  six 
weeks,  but  air  was  continually  drawn  through  it  during  this  period. 
Clogging  again  occurred  in  August,  and  for  two  weeks  the  filter  was 
not  flooded.  During  1896  the  average  rate  of  filtration  was  344,000 
gallons  per  acre  daily,  but  the  filter  was  gradually  becoming  clogged 
with  accumulated  organic  matter  notwithstanding  this  aeration,  and 
during  1897  was  so  badly  clogged  that  the  experiment  was  brought 
to  an  end.  It  must  be  said,  however,  that  the  gravel  diflfered  from 
the  cinders  in  having  a  smooth  surface  instead  of  a  rough  one,  and 
that  it  was  a  much  more  compact  material,  with  less  opportunity  for 
the  admission  of  air  than  is  the  case  with  the  cinder  filters. 

An  interesting  experiment,  showing  the  exhaustion  of  oxygen 
from  the  air  in  this  filter  and  the  formation  of  CO2  gas,  during  a 
period  when  the  filter  was  not  having  sewage  applied  to  it,  follows. 

Determination  of  COg  in  Air  from  Filter  JVb.  21. 

From  March  27  to  May  26,  1897,  no  sewage  was  applied  to  this 
filter,  and  air  was  drawn  through  it  constantly,  except  upon  several 
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occasions  noted  on  the  table.  The  rate  of  aspiration  employed 
changed  the  air  in  the  pores  of  the  filter  about  once  every  three 
hours.  Determinations  of  the  volume  of  carbonic  acid  gas  in  the 
air  drawn  from  the  filter  and  in  the  air  in  the  station  were  made 
eighteen  times  during  April  and  three  times  in  May,  with  results 
given  in  the  following  table.  The  results  show  that,  even  at  the  end 
of  this  prolonged  period  of  rest  and  aeration,  the  stored  organic 
matter  in  the  filter  increased  more  than  fourfold  the  CO,  in  the  air 
drawn  through  its  pores.  Determinations  of  oxygen  made  showed 
an  average  of  20.12  per  cent,  present  when  the  filter  was  being  con- 
stantly aspirated,  but  less  than  1.0  per  cent,  when  aspiration  was 
stopped  for  a  few  hours. 


CO2  in  Air  of  Station  and  from  Filter  No.  21, 

[VolamM  p«r  10,000;  Mtanted  with  molttnra.] 
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Purification  of  Urine  bt  Filtration  through  Sand  or  Ashes. 

Urine  is  one  of  the  compooent  parts  of  all  domestic  sewage,  and 
experimeots  have  been  made  during  the  past  year  to  show  how  great 
a  proportion  of  the  sewage  could  be  urine  and  still  be  purified  to 
some  extent  by  the  usual  action  of  nitrification  in  intermittent  filters. 
It  was  thought  worth  while,  also,  to  see  if  there  was  any  material 
difference  in  the  value  of  sand  and  ashes  in  this  particular  investiga- 
tion. For  this  purpose,  two  small  cylinder  filters  were  constructed, 
one  containing  4^  feet  of  sand  of  an  effective  size  of  0.20  millimeter, 
and  the  other  containing  the  same  depth  of  a  mixture  of  ashes  and 
cinders. 

These  two  filters  were  put  in  operation  in  May,  and  the  sewage 
applied  was  3  parts  Lawrence  sewage,  pumped  at  the  station,  to  1 
part  urine.  Upon  May  27  the  rate  was  reduced  one-half,  but  the 
sewage  applied  was  of  the  same  proportional  character.  Upon  and 
after  July  19,  to  this  dose  was  added  300  cubic  centimeters  of  hay 
infusion,  made  by  allowing  hay  to  soak  in  water.  Upon  August  6  the 
daily  application  of  sewage  was  still  farther  reduced  and  the  propor- 
tion of  hay  infusion  increased,  and  several  other  changes  were  made 
during  the  following  months,  as  detailed  on  page  454. 

During  the  first  four  months  of  operation  nitrification  did  not  start 
to  any  extent  in  either  filter,  although  the  nitrites  were  high  in  the 
cinder  filter  during  the  last  part  of  August,  the  average  for  the  month 
being  8  parts  per  100,000,  and  of  nitrates  .77  of  a  part  per  100,000. 
In  the  effluent  of  the  sand  filter  there  was  only  .4  of  a  part  of  nitrites 
per  100,000  as  an  average  during  this  month,  and  practically  no  nitrates. 
Daring  September  the  nitrites  doubled,  and  the  nitrates  increased  to 
nearly  3  parts ;  this  was  followed  in  October  by  a  still  greater  in- 
crease, the  nitrites  averaging  over  32  parts  for  the  month,  and 
the  nitrates  about  38  parts.  With  the  beginning  of  cold  weather 
nitrification  became  less  active.  With  the  cinder  filter  the  nitrites 
increased  regularly  from  August  to  September,  the  effluent  contain- 
ing 31  whole  parts,  on  an  average,  during  November.  During  this 
month,  also,  the  nitrates  were  the  highest  for  any  period,  there  being 
nearly  2  parts  in  the  effluent. 

The  average  albuminoid  ammonia  in  the  applied  sewage  for  the 
^whole  period  was  15.92  parts.  The  effluent  of  the  cinder  filter  con- 
tained 1.93  parts  and  the  effluent  of  the  sand  filter,  4.73  parts  albu- 
minoid ammonia.     It  can  also  be  stated  that,  for  a  considerable 
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portion  of  the  period  of  operation  of  these  filters  during  1897  the 
ash  and  cinder  filter  removed  a  large  proportion  of  the  color  of  the 
highly  colored  applied  sewage,  as  shown  by  the  tables  on  pages  pre- 
viously mentioned,  while  the  sand  filter  removed  very  little  color. 

Permanency  of  Sewage  Filters. 

The  following  table  gives  the  period  of  service  to  date  of  the  large 
experimental  filters,  together  with  the  volume  of  sewage  applied  to 
them ;  while  the  second  table  beyond  shows  their  eflSciency,  reck- 
oned by  percentages  of  removed  organic  matter  and  bacteria,  daring 
1897. 
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Work  of  the  Filters  for  1897. 

The  remainder  of  this  report  upon  sewage  filtration  contains  a 
description  of  all  the  filters  in  operation  at  the  station  during  1897 
which  have  received  sewage  taken  from  one  of  the  principal  sewers 
of  the  city  of  Lawrence,  together  with  tables  of  analyses  showing 
the  results  obtained.  Filters  Nos.  1  to  10  inclusive  are  each  -^-^ 
of  an  acre  in  area,  and  are  out  of  doors.  The  remaining  filters  are 
all  within  the  buildings  of  the  station,  and  of  various  depths  and 
sizes,  as  will  be  stated  with  the  description  of  each  filter. 

FiUer  m.  1. 

Filter  No.  1  contains  60  inches  in  depth  of  coarse  sand  of  an 
effective  size  of  0.48  millimeter,  and  is  ^]^  of  an  acre  in  area. 
The  filter  has  been  operated  during  the  year  at  an  average  rate  of 
62,000  gallons  per  acre  daily,  and  has  given  a  satisfactory  effluent, 
as  shown  by  the  table  below.  The  surface  of  the  filter  has  been 
raked  1  inch  deep  each  week,  and  spaded  over  6  inches  May  24, 
September  6  and  November  17. 


Effluent  of  Filter  No.  1. 

[ParU  p«r  100.000.] 


Qaen- 

tltv 
Applied. 

Tkmpkra- 

TCI». 

Lensthof 

Appbakamcb. 

AMMOmA. 

! 

SiTaoom 

AS 

• 

"2 

1 

s 

Dec 

►.  F. 

Time 
SewHKe 

1 

1 

1 

B 

.r 

• 

18»7. 

Gallons 

per  Acre 

DaUv 

for  Six 
Day  tin  a 

Week 

• 

1 

<9S 

s 
a 

Itemained 

on 
Snrface. 

Houriand 
Minutts. 

• 

•e 

8 

1 

• 

1 

i 

a 

a 
< 

• 

e 

•c 

.2   . 
8.78 

• 

2 

1 

1  i 

e 

o 

is 

ft  c 
a 

Janaary,    . 

80,000 

60 

40 

5h.  18m 

Decided. 

.80 

2.1000 

.1803 

1.17  .0183 

.90 

8M88 

February,  . 

80.000 

60 

80 

3h.  68m. 

Decided. 

.60 

1.8800 

.1176 

8.88 

1.80<.0920 

.74 

ST.§« 

March,       . 

80.000 

47 

41 

30m. 

Slight. 

.27 

0.8U00 

.0706' 

6.94' 

<  2.801 .0683 

.38 

]7,»i 

April, 

80,000 

47 

40 

S8m. 

Blight. 

.21 

0.0280 

.0441' 

8.08 

3.18.0083 
8.80.0014 
2.641.0002 
3.90.0003  r 

.82 

Mi« 

May.  .       . 

80.000 

67 

60 

22m. 

V.  slight. 

.10 

0.0182 

.0378 

7.89 

.28 

7J» 

June.  •       • 

80,000 

82 

83 

8m. 

Slight. 

.10 

0.0784 

.0608 

8.99 

.27 

4ikJtH 

July,  . 

88,300 

71 

71 

4m. 

,  Slight. 

.18 

0.1200 

.0425 

0.67 

.26 

ujm 

Auguat, 

80,000 

70 

76 

6m. 

Blight. 

.17 

0.1644 

.0430 

13.79 

8.79  .0003  ^ 

.2» 

IT,2» 

September. 

87,700 

86 

70 

8m. 

V.  slight. 

.18 

0.1872 

.0338 

10.98: 

3.68  .0004  j 

.24 

n^m 

October,     . 

80,000 

68 

82 

4m. 

Slight. 

.16 

0.1108 

.0320, 

10.77 

3.49.0006 

.26 

ift»«« 

Koyember,. 

80,000 

47 

40 

26m. 

Decided. 

.86 

0.6000 

.0803 

0.41^ 

2.281.0087 

.48 

S4.MI 

December,. 

M,100 

60 

68 

42 
66 

6h.  16m. 

Decided. 

.80 
.20 

0.0700 

.1368 
.0807 

4.87, 
8.38 

1.12 

.0194 

1 

.91 

t   M.?0l 

Average, 

82,100 

Ih.  24m. 

Slight. 

0.6602 

.0118 

1 

.46 

ts^ 

Sewage  applied,  800  gallona  six  tlmee  a  week  from  January  1  to  December  6;  600  gaUoaaMz 
week  from  December  8  to  December  81.    July  16  to  18,  ezperlmeot  toterruptcd  by  freabei. 
January,  17  Incbea  of  anow  and  2|  inches  of  Ice  removed ;  during  February,  10|  loehea  of  ( 
Inch  of  Ice  removed ;  during  March,  8  loobee  of  anow  removed ;  during  November,  8  inclwe  of 
removed;  during  December,  8  Inches  of  anow  and  {  inch  of  loo  removod. 
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Filter  No.  2. 

This  filter  contains  60  inches  in  depth  of  fine  sand  of  an  effective 
size  of  0.08  millimeter,  with  two  trenches,  1  foot  wide  and  2  feet 
deep,  of  medium  sand  of  an  effective  size  of  0.19  millimeter,  the 
surface  of  these  trenches  being  below  the  surface  of  the  remainder 
of  the  filter,  and  to  these  trenches  all  the  sewage  is  applied.  The 
average  rate  of  filtration  for  the  year  has  been  39,000  gallons  per 
acre  daily,  and  the  filter  has  been  in  good  condition  throughout  the 
year,  and  has  given  a  clear,  bright  and  well-purified  effluent.  The 
surface  of  the  trenches  has  been  raked  1  inch  deep  each  week,  and 
they  have  been  spaded  over  to  a  depth  of  from  6  to  8  inches  on  April 
13 »  September  6  and  November  17.  During  the  summer  months 
there  was  a  vigorous  growth  of  grass  upon  the  surface  of  the  filter, 
which  undoubtedly  helped,  as  shown  in  previous  years,  to  remove 
nitrogen  from  the  surface  layers,  and  thus  aided  in  preventing 
clogging.  The  following  table  gives  the  monthly  averages  of  the 
analyses  of  the  effluent :  — 


EffluefU  of  Filter  No,  2. 

[Parte  per  100,000.] 


Quan- 
tity 

Tbmpbka- 
Tuaa. 

Length  of 

Time 

Sewage 

ArPBAmAKCB. 

Ammonu. 

KiTiooax 

i 

1 

a 

Applied. 

Duo.  F. 

i 

O 

•_    .  • 

1M&7. 

Oallona 
per  Acre 

Daily 

for  six 

Days  In  a 

Week. 

• 

2 

• 

B 

8 

s 

Remained 

on 
Snrfkce. 

Hooriand 
Minutes. 

• 

2 

a 

• 

1 

• 

a 

1 

i 
g 

8.70 

• 

1 

1 

1 

o 

Bacteria  pei 
Centimeter 

^monmrjt    . 

40,000 

62 

41 

7h.  80m. 

None. 

.10 

0.7480 

.0828 

1.80 

.0109 

.82 

621 

Pebruary,  . 

40,000 

61 

40 

6h.  66m. 

V.sUgbt. 

.10 

1.4200 

.0400 

6.76 

0.79 

.0360 

.86 

1,846 

Mftrcb, 

40,000 

47 

88 

8b.  10m. 

1  None. 

.12 

1.8560 

.0805 

6.70 

2.08 

.0820 

.80 

484 

JLptM, . 

40.000 

47 

46 

8b.  81m. 

jV.allgbt. 

.08 

,0.4400 

.0273 

6.80 

2.92 

.0078 

.26 

291 

Mmy.   .       . 

40,000 

67 

66 

10m. 

None. 

.11 

0.0228 

.0213 

7.88 

4.34 

.0001 

.21 

84 

Jane.  • 

40,000 

02 

00 

15m. 

None. 

.11 

0.0082 

.0183 

7.13 

8.44 

.0000 

.17 

88 

July,   . 

88,800 

71 

00 

7m. 

None. 

.10 

0.0028 

.0183 

10.11 

8.79 

.0000 

.16 

11 

«A.iigaet, 

40,000 

70 

71 

60m. 

None. 

.10 

0.0027 

.0202 

11.00 

4.46 

.0000 

.18 

20 

B«piember, 

88,600 

66 

70 

lb.  48m. 

None. 

.07 

0.0011 

.0167 

11.91 

8.90 

.0000 

.17 

28 

October,     . 

40.000 

66 

68 

lb.  41m. 

None. 

.00 

0.0014 

.0142 

10.10 

8.37 

.0000 

.16 

19 

19'oTember, . 

40,000 

48 

61 

2b.  16m. 

None. 

.08 

0.0066 

.0168 

10.78 

8.44 

.0000 

.19 

9 

X>eeembcr, . 

87,000 

47 
66 

46 
64 

7b.  28m. 

None. 

.00 
.10 

0.2040 

.0224 

.0232 

1  8.17 

'  8.76 

1 

2.48 
8.06 

.0091 

.24 
.22 

8 

Average, 

80,100 

2b.  68m. 

None. 

0.8606 

.0079 

242 

Bewage  applied,  200  gallons  alz  timee  a  week.    July  15  to  18,  experiment  tntermpted  by  freabet 
Jas&nary  1,  surface  of  trenobea  broken  np  witb  a  pick  to  a  deptb  of  from  8  to  4  inobee.    Angnat  6,  out 
and  weeda  on  rarfaoe.    During  January,  18  Incbea  of  enow  removed  from  anrface  and  {  inch  of 

from  trencbee;  during  liareb,  8  incbee  of  snow  removed  from  aurfaoe;  during  November,  24  Inches 
of  enow  removed  from  anrliBce;  daring  December,  7  Incbea  of  anow  removed  from  surface  and  4|  inebe 
^f  lee  from  trencbea. 
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Filter  No.  4. 

This  filter  coDtaioB  60  inches  in  depth  of  fine  river  silt  of  an  effec- 
tive size  of  0.04  millimeter,  with  two  circular  trenches,  about  14  inches 
wide  and  12  inches  deep,  of  coarse  sand  of  an  effective  size  of  0.48 
millimeter.  The  surface  level  of  the  trenches  is  a  few  inches  lower 
than  the  surface  of  the  remainder  of  the  filter,  and  the  sewage  is  ap- 
plied to  these  trenches.  The  filter  has  been  in  good  conditioD 
throughout  the  year,  and  has  given  a  clear,  bright  and  well-purified 
effluent.  During  the  summer  the  surface  of  the  main  portion  of  the 
filter  was  covered  with  a  heavy  growth  of  coarse  grass  which  was  cut 
during  August.  The  average  rate  of  filtration  for  the  year  has  been 
19,400  gallons  per  acre  daily.  The  surface  of  the  trenches  has  been 
raked  to  a  depth  of  1  inch  each  week,  and  dug  over  to  a  depth  of 
from  6  to  8  inches  April  12,  September  16  and  November  17.  The 
monthly  averages  of  the  analyses  of  the  efiiuent  are  given  in  the  fol* 

lowing  table :  — 

Effluent  of  Filter  No.  4. 

[Parts  per  100,000.] 


Qnao- 

Utr 

Applied. 

Gallons 
per  Acre 

Dally 

for  Six 

Days  In  a 

Week. 

Tbmfbra- 

TDBB. 
Dbo.  F. 

Length  of 
Time 
Sewage   ; 
Bemalued 

on 
Sarface. 

Hoars  and 
Minutes. 

Appbakavob. 

1 

'  AimonA. 

1 

1 

8.18 

NmoeKV 

i 

3 

•  I' 

1   a 

o 

< 

.10 

a 

• 

if 

1 

1 

1 

a 
1 

i 
1 

• 

1 

1 

fc-  .• 

18t7. 

s 

1 
i 

• 

si 

S 

Janaary,    . 

1 

18,500 

52 

45 

Oh.      - 

None. 

.04 

.0146 

.0137 

2.34  .0002  . 

Ji 

February,  • 

20,000 

40 

41 

8h.      - 

None. 

.06 

.0686 

.0281 

5.78 

0.99  .0006  , 

1           1 

.17 

S8S 

March, 

10,800 

40 

41 

3h.  20m. 

None. 

.10 

.1476 

.0278 

4.87 

1.10 

.0018 

.u 

28 

April, . 

20,000 

40 

47 

lb.  19m. 

None. 

.02 

.8283 

.0280 

5.74 

2.26 

.0070 

.16 

21 

May,    .       . 

20,000 

57 

58 

18ro. 

None 

.05 

.1060 

.0230 

7.27 

8.72 

.0009 

.14 

If 

Jane,  • 

20,000 

61 

61 

18m. 

None. 

.06 

.0838 

.0184 

7.65 

8.99 

.0002 

1.09 

I 

6 

July*  . 

10,800 

70 

70 

5m. 

None. 

.06 

.0019 

.0105 

7.28 

2.47 

.0000 

1 
,.10 

.      21 

Anguai, 

18,500 

70 

70 

16m. 

None. 

.06 

.0017 

.0187 

8.66 

1.96 

.0000 

1 

.u 

48 

September,. 

10,800  1 

60 

70 

18m. 

None. 

.04 

.0015 

.0117 

10.70 

8.85 

.0000 

.11 

M 

October,     . 

20,000 

50 

68 

10m. 

None. 

.06 

.0015 

.0108 

11.87 

4.81 

.0000  j 

.09 

m 

November, . 

20,000 

40 

54 

80m. 

None. 

.04 

.0041 

.0102 

10.82 

4.54 

.0001  1 

.06 

S 

December, . 

10,300 

48 

50 

47 

55  ; 

1 

56m. 

1 

None. 

.01 
.05 

.0029 

.0097 
.0166 

6.96 
7.80 

8.14 

.0000  , 

.06 

.U 

1 

9 

Average, 

19,400 

1 
2h.    2m.' 

None. 

.0660 

2.08 

.0009 

ii 
1 

Sewage  applied,  200  gallona  three  tlroea  a  week.    July  13  to  18.  experiment  interrupted  by 
January  1,  anriace  of  trenchea  broken  up  with  pick  to  a  depth  of  from  8  to  4  Inebee.    Amawm  *. 
graaa  and  weeda  on  sarface.    During  January.  9  inchea  of  aoow  removed  from  anrfaee  ana  44 
of  ioe  from  trenchea;  during  Februarv,  ll^  inches  of  snow  removed  from  anrftMe  and  4  Inehee  oi  km 
from  trenchea;  during  March,  2i  inches  of  snow  removed;  during  November, 24  inchee  of  aaov  r»> 
moved ;  during  December,  44  inohea  of  snow  removed  from  surface  and  l\  inohee  of  ioe  trooi 
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Filter  No.  5  A. 

This  filter  contains  60  inches  in  depth  of  fine  gravel  of  an  efifective 
size  of  1.40  millimeters,  and  has  received  sewage  at  the  average  rate 
for  the  year  of  58,800  gallons  per  acre  daily.  The  surface  of  the 
filter  has  been  raked  1  inch  deep  each  week,  and  dug  over  to  a  depth 
of  6  inches  on  September  6  and  November  27.  The  following  table 
gives  the  monthly  averages  of  the  analyses  of  the  effluent  of  this 
filter :  — 

Effluent  of  Filter  No.  5 A. 

[ParU  per  100,000.] 


Quan- 
tity 
Applied. 

Oalloni 

per  Aere 

Daily 

for  8ix 

Dayi  In  a 

Week. 

Tbmpeba- 

TCSB. 

Dko.F. 

Length  of 

Time 

Sewage 

Remained 

on 
Surface. 

Honraand 
Mlnntea. 

Appbabakob. 

1 

1 

Ammonia.  I 

1 

i 

0 

Z 
0 

8.89 

NiTBOOBK 
AS 

1 

9 

s 

8 

a 

H 

0 

8 

5 

1 

6 

• 

1 

• 

2 
0 

a 

1 

s 

< 

1 
£ 

is 

• 

S 
% 

•mm 

55 

1807. 

• 

1 

c 

Bacteria  pei 
Centlmete 

Jmanmry,    . 

68,200 

46 

1 
40 

Ih.  48m. 

Decided. 

.50 

2.1733 

.2263 

1.21 

.0687 

1.21 

161,000 

Febmary,  . 

00,000 

44 

88 

Ih.  40m. 

Decided. 

.55 

1.0300 

.2210 

6.71 

,          1 

0.86 

.0776 

1.22 

186,600 

March, 

00,000 

44 

40 

88m. 

Decided. 

.36 

!  1. 4500 

.1670 

i5.84 

1.50 

.0860 

0.86 

94,400 

April,  • 

00,000 

47 

48 

30m. 

Decided. 

.80 

10.3633 

1 

.0833 

6.40 

3.82 

1 

.0280 

0.60 

64,000 

May,   .       . 

60,000 

68 

68 

27m. 

Decided. 

.20 

0.1393 

.0688 

18.84 

'  4.38 

.0075 

!0.4] 

41,600 

June,  . 

00,000 

62 

6S 

S4m. 

Decided. 

.17 

jo.  1008 

.1612 

8.80 

I 

3.50  .0011 

0.68 

30,600 

July,    . 

6I4OO 

71 

78 

6m. 

Decided. 

.27 

0.3500 

.0707 

10.63 

3.61  .0077 

0.42 

80,800 

Angoat, 

67,700 

70 

74 

10m. 

Decided. 

.17 

0.2827 

.0416 

'11. 65 

)          I 

3.39  .0012 

0.28 

80,200 

September, 

67.700 

66 

70 

6m. 

Decided. 

.23 

0.3208 

.0510 

10.74! 

3.46 

.0010 

0.40 

49,800 

Oetober,     . 

60,000 

67 

61 

13m. 

Oreat. 

.26 

0.5387 

.0660 

10.77 

3.36 

.0080 

0.80 

48,600 

November, . 

60,000 

48 

48 

81m. 

Decided. 

.23 

0.8033 

.1714 

7.62| 

2.27 

.0067 

0.08 

46,200 

December,. 

60,000 

46 
66 

43 
66 

67m. 

Decided. 

.44 

.31 

1.5300 

.1873 
.1263 

8.38 
9.18 

1.46 
2.72 

.0835 

1.29 
0.72 

60,400 

Average, 

68,800 

38m. 

- 

0.83W 

.0308 

70,800 

Sewage  applied,  800  gallona  tlz  times  a  week.  July  16  to  18,  experiment  interrupted  by  freehet. 
Jane  18,  a  trap  18  ioobee  hlgb  waa  attached  to  ef&aent  pipe.  Daring  January,  19  Incbea  of  anew  and  2 
ioebee  of  ice  removed  from  aarface;  during  February,  10^  incbea  of  aoow  and  f  inch  of  ice  removed; 
dariog  March,  8  lochea  of  aoow  removed;  during  November,  2^  Inchea  of  snow  removed;  daring  De> 
eemlMr,  7  inches  of  aoow  and  ]|  inches  of  toe  removed. 

Filter  No.  6. 

This  filter  contains  44  Inches  in  depth  of  mixed  coarse  and  fine 
sand  of  an  efi*ecti7e  size  of  0.35  millimeter.  It  has  been  in  good 
physical  condition  throughout  the  year,  has  disposed  of  the  applied 
sewage  readily  and  given  an  effluent  of  a  satisfactory  quality.  The 
average  rate  of  filtration  for  the  year  has  been  60,500  gallons  per 
acre  daily.     The  surface  of  the  filter  has  been  raked  1  inch  deep  each 
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week,  and  dug  over  to  a  depth  of  6  to  8  iuches  on  April  12,  Septem- 
ber 6  and  November  17.  The  following  table  gives  the  monthly 
averages  of  the  analyses  of  the  effluent :  — 


Effluent  of  Filter  No,  6. 

[ParU  p«r  100,000.] 


19*7. 


Quan- 
tity 
Applied. 

OalloDt 
per  Acre 

DatiT 

for  Six 
Dayilna 

We 


Jantiary,    • 
Febmary,  • 
March, 
April, 

JOIM,  • 

July,  . 
Aagnat,     • 
September, 
October,     . 
November, 
December, . 

Average, 


60,200 
00,200 
60,000 
60,000 
00,000 
00,000 
68,800 
57,700 
(7,700 
00,000 
60,000 

n.ooo 


60,500 


Tbmpbra- 
Tuaa. 

Dko.  F. 

Lenfftb  of 

Time 

Stwmgt 

Remaloed 

i 

1 

«; 

on 
Surfkce. 

S 

a 

Hoars  and 
Mlontet. 

62 

89 

101i.24m. 

40 

87 

Ih.  51m. 

48 

42 

Ih.  83m. 

47 

48 

lb.  42m. 

57 

68 

10m. 

02 

68 

27m. 

72 

74 

Um. 

71 

74 

90m. 

67 

72 

12m. 

57 

61 

12m. 

46 

48 

42m. 

47 
56 

40 
55 

4h.45m. 

lh.58m. 

APPK4a4«0B. 


S 

I 


i 

8 


Dedded. 

Decided. 

Dedded. 

Slight. 

SUghL 

V.aHght. 

y.allght. 

None. 

None. 

y.allght. 

Slight. 

SUght. 


.52 
.52 
.66 
.80 
.10 
.16 
.16 
.15 
.18 
.14 
.15 
.21 


.27 


Sewage  applied,  800  gallooa  alx  tlmee  a  week  from  January  1  to  December  5;  600  gallooa  rtz 
a  week  from  December  6  to  81.   July  15  to  18,  experiment  Interrupted  by  fraabet.    During 
22|  Inchea  of  anow  and  5]  loehea  of  Ice  removed  from  anrfaee;  daring  February,  12  loehee  of 
and  l\  Inebee of  Ice  removed;  daring  March,  84  Inchee  of  anow  removed ;  daring  Kovembcr, 2| 
of  anow  removed ;  daring  December,  7i  Inchea  of  anow  and  4i  Inchea  of  Ice  renMved. 


FUterNo.  9  A. 

This  filter  contains  5  feet  in  depth  of  sand  of  an  effective  size  of 
0.17  millimeter.  It  has  been  in  good  condition  throughout  the  year, 
has  taken  the  applied  sewage  readily  and  given  an  effluent  of  a  satis- 
factory quality.  The  average  rate  of  filtration  has  been  61,500  gal- 
Ions  per  acre  daily.  The  surface  of  the  filter  has  been  raked  1  inch 
deep  each  week,  and  dug  over  to  a  depth  of  from  6  to  8  inches  oo 
April  26,  September  6  and  November  17.  The  following  table 
gives  the  monthly  averages  of  the  analyses  of  the  effluent  of  this 
filter :  — 


No.  34.] 


FILTRATION  OF  SEWAGE. 


439 


Effluent  of  Filler  No.  9A. 

[Parta  per  100,000.] 


Quan- 
tity 
Applied. 

Gallons 

per  Acre 

Dally 

fbrSIx 

Days  In  a 

Week. 

Tbmpexa- 

TUSE. 

Deo.  F. 

Length  of 

Time 

Sewage 

Kemalned 

on 
Sortace. 

Hoars  and 
Mlnotet. 

ArrsASAVCK. 

Amxokia. 

• 

B 

1 

O 
0.84 

NmoaKif 

AS 

• 

a 

CI 

e 

a 

e 

a 

t 

8 

H 

• 

1 

i 

• 

1 

• 

S 

^  .• 

1897. 

1 

0 
« 

a 

1 

Bacteria  pei 
Centlmetei 

Janoary,     . 

67,T00 

47 

80 

20h.28m. 

Decided. 

.67 

2.6038 

.1783 

1.60 

.0177 

1.14 

27,600 

Febraary,  . 

M,700 

46 

88 

llh.61m. 

Decided. 

.40 

1.8600 

.0080 

7.48 

1.60 

.0186 

0.70 

26,600 

March, 

60,000 

46 

40 

2b.  18m 

V.allgbt. 

.88 

1.0000 

.0700 

6.62 

2.70 

.0103 

0.66 

10,600 

April, . 

60,000 

47 

40 

lh.80m. 

Decided. 

.40 

0.6110 

.0787 

7.78 

8.80 

.0216 

0.61 

24,800 

May,  .       . 

60,000 

68 

67 

21m. 

V.  alight. 

.10 

0.0230 

.0682 

0.61 

6.06 

.0001 

0.88 

11,100 

Jon*,  . 

60,000 

68 

62 

11m. 

V.  alight. 

.18 

0.0086 

.0267 

11.68 

4.46 

.0000 

0.24 

1,100 

July,  .       . 

66,600 

72 

78 

Om. 

Slight. 

.16 

0.0118 

.0276 

0.27 

4.40 

.0000 

0.26 

841 

Aognat, 

60,000 

71 

78 

28m. 

None. 

.16 

0.0061 

.0226 

11.17 

4.64 

.0000 

0.26 

88 

Beptemb«r, 

67,700 

67 

70 

26m. 

None. 

.16 

0.0826 

.0200 

18.66 

4.78 

.0001 

0.S6 

27 

October,     . 

60,000 

67 

61 

16m. 

None. 

.14 

0.1286 

.0226 

11.60 

4.16 

.0000 

0.27 

40 

19'ovember, . 

60,000 

47 

60 

lli.48m. 

V.allgbt. 

.20 

0.0100 

.0620 

8.08 

2.40 

.0006 

0.47 

26,800 

I>eoember, . 

00,400 

46 

66 

41 
64 

8h.l4m. 

Decided. 

.41 
.80 

0.7680 

.0868 
.0604 

4.16 
0.26 

1.20 
8.42 

.0010 

0.67 
0.48 

0,260 

ATerage, 

61,600 

8h.84m. 

- 

0.6608 

.0066 

11,460 

Bewage  applied,  800  gallooa  alz  timee  a  week  from  Janoary  1  to  December  A  *  600  nlloDa  six  times 
a  week  from  December  6  to  81.  July  16  to  18,  experiment  lotermpted  by  freahet.  Daring  Janoary, 
2S|  Inebea  of  anow  and  7|  incbea  of  ice  removed;  during  February,  16  inchea  of  anew  aod  24  locbea  of 
lee  remedied ;  during  March,  8  loehea  of  anow  removed ;  daring  November,  2^  inchea  Of  anow  removed; 
daring  December,  1\  inchea  of  anow  and  8  incbea  of  ice  removed. 

FUter  No.  10. 

Filter  No.  10  is  ^^  of  an  acre  in  area,  and  contains  5  feet  in 
depth  of  mixed  coarse  and  fine  sand  of  an  effective  size  of  0.35  milli- 
meter. No  underdrains  are  beneath  the  sand,  except  directly  above 
and  around  the  outlet  pipe.  A  partition,  extending  3  feet  below  the 
surface,  separates  the  quarter  of  the  surface  farthest  from  the  under- 
drains from  the  remainder  of  the  surface.  To  this  quarter  of  the 
surface  the  sewage  has  been  applied  during  1897  at  a  rate  of  120,000 
gallons  per  acre  daily.  The  filter  has  been  in  good  condition  through- 
out the  year,  has  disposed  of  the  applied  sewage  readily  and  has 
given  a  satisfactory  efi9uent,  as  shown  by  the  table  below.  The  por- 
tion of  the  surface  to  which  sewage  is  applied  has  been  raked  over  1 
inch  deep  each  week,  and  dug  over  to  a  depth  of  from  6  to  8  inches 
on  April  16  and  September  6.  Upon  November  17  the  entire  sur- 
face was  dug  over  to  a  depth  of  6  inches. 
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Effluent  of  Filter  No.  10. 

[PkrU  per  100,000.] 


Quan- 
tity 
Applied. 

Gallons 

per  Acre 

Dally 

for  Six 

Days  in  a 

Week. 

Tbmpeka- 

TI71B. 

Dbo.  F. 

Length  of 

Time 

Rewace 

Remained 

on 
Surface. 

Hours  and 
Minutes. 
1 

APPKARAirCK. 

Ammovia. 

s 

1 

s 

6.65 

NiTBOaXH 

AS 

• 

8 

o 

1 

e 
& 

M 

o 

o 

2 
a 

1 

a 
H 

i 

1 

1 
1 

• 

i 

1 

•_  ^ 

18t7. 

• 

1 

• 

s 

a 

i 

«B 

January,     . 

27,700 

46 

41 

12b.  68m. 

Decided. 

.89 

1.4400 

.1170 

1.29 

1 

.0883  1 

r« 

iijm 

February,  . 

80.000 

45 

88 

4h.  4m. 

Slight. 

.89 

1.0800 

.0716 

6.45 

1.08 

.0875 

.67 

11,500 

March, 

80,000 

46 

41 

3h.  40m. 

V.  alight. 

.26 

0.7426 

.0760 

6.00 

1.74 

.0850  1 

.48 

6,600 

April, . 

80,000 

47 

48 

2b.  27m. 

V.  alight 

.20 

0.1762 

.0504 

6.40 

3.49 

.0167  i 

1 

.84 

1^ 

May,   .       . 

80,000 

68 

66 

15m. 

V.  alight. 

0.0356 

.0861 

6.13 

4.08 

.0001 

1 

.27 

1 

1,600 

June,  .       • 

80,000 

62 

68 

10m. 

V.  alight 

0.0218 

.0279 

6.96 

4.05 

.0000  1 

.28 

1,400 

July,  . 

26,500 

78 

71 

11m. 

V.aUght. 

0.0176 

.0384 

8.87 

4.89 

.0000 

j 

.28 

8^ 

August, 

30,000 

72 

78 

26m. 

None. 

O.OOM 

.0266 

9.88 

8.61 

.0000  1 

.24 

m 

September, 

28,000 

67 

70 

22m. 

None. 

0.0386 

.0224 

12.47 

4.78 

.0001 

.21 

m 

October,     . 

80,000 

68 

62 

16m. 

None. 

0.1682 

.0801 

10.63 

8.02 

.0009 

.27 

286 

November, . 

80,000 

47 

61 

4&m. 

Slight. 

0.2000 

.0880 

7.61 

2.48 

.0186 

.82 

564 

December, . 

80,000 

44 

1 

66 

1 

48 
66 

61m. 

Decided. 

.88 
.28 

1.8860 

.1370 

.0563 

1 

8.92 
7.98 

1.46 
3.08 

.0178 

.87 
.89 

13.600 

Average, 

20,600 

2b.  12m. 

- 

0.4449 

1 
.0258 

1 

4.8M 

Sewage  applied,  150  gallona  aiz  timea  a  week.  July  16  to  19,  experiment  interrupted  by  fresbct. 
During  Dtfcember,  20  lochea  of  anow  and  4f  inehea  of  ice  removed  from  that  part  of  aurfaoe  to  which 
sewage  la  applied ;  during  February,  10  inches  of  anow  and  |  inch  of  ice  removed ;  during  March,  8  InclMs 
of  anow  removed ;  during  November,  24  lochea  of  anow  removed ;  during  December,  7  lochea  of  aoow 
and  4|  inchee  of  Ice  removed. 


Filters  ms.  12  A,  15  B  and  16  B. 

These  three  filters  were  constructed  in  July,  1892,  and  a  summary 
of  the  methods  of  operation  and  results  up  to  Jan.  1, 1896,  was  given 
in  the  report  for  1895.  Filter  No.  12  A  contains  approximately  60 
inches  in  depth  of  sand  of  an  effective  size  of  0.19  millimeter,  and 
filters  Nos.  15  B  and  16  B  contain  65  inches  in  depth  of  gravel  stones 
of  an  effective  size  of  5  4  millimeters.  Up  to  Sept.  1,  1897,  Filter 
No.  12  A  received  as  large  a  volume  of  the  effluents  of  filters  Nos. 
15  B  and  16  B  as  it  was  capable  of  caring  for,  and  the  rate  of  filtra- 
tion is  shown  by  the  table  beyond.  On  that  date  filters  Nos.  15  B 
and  16  B  were  discontinued,  and  for  the  rest  of  the  year  Filter 
No.  12  A  had  applied  to  it  the  effluent  of  Filter  No.  82,  at  a  rate 
of  720,000  gallons  per  acre  daily,  with  the  results  shown  in  the 
table  beyond.     The  surface  of  Filter  No.  12  A  was  raked  3  inches 
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deep  twice  each  week  during  the  year,  and  dug  over  6  inches  deep 
on  June  15  and  November  15. 

Filters  Nos.  15  B  and  16  B  were  operated  during  the  first  nine 
months  of  the  year  at  a  rate  less  by  120,000  gallons  per  acre  daily 
than  during  previous  years ;  but  notwithstanding  this  lowering  of  the 
rate,  the  filters  became  badly  clogged  in  August,  and,  in  order  to  con- 
tinue them  in  operation,  the  material  would  have  had  to  be  removed 
and  washed,  as  had  been  done  several  times  in  previous  years.  As 
it  was,  the  underdrains  of  the  filters  had  to  be  flushed  out  with  city 
water  under  pressure  several  times  during  the  period  of  operation  in 
1897  in  order  to  remove  clogging.  Filter  No.  15  B  had  a  current 
of  air  drawn  through  it,  as  in  previous  years,  for  eight  hours  during 
each  night.  Filter  No.  16  B  was  aspirated  eight  hours  each  night 
from  January  1  to  May  26,  fifteen  hours  each  night  from  May  27  to 
June  2,  continuously  from  June  9  to  19,  while  the  filter  was  out  of 
operation,  and  eight  hours  each  night  from  July  20  to  August  31. 

Effluent  of  FilUr  No.  12  A, 

[ParU  per  100*000.] 


Quan- 
Applied. 

Oallons 

per  Acre 

Daily 

for  Six 
Days  in  a 

Week. 

TXMPBRA- 
TURB. 

Dko.  F. 

Length  of 

Tune 

Sewage 

Remained 

on 
Surface. 

noun  and 
Mlnutei. 

1 
Appbakancb. 

Ammoioa. 

e 
X 

o 

g 
6.60 

UlTBOOBM 
At 

• 

1 

i 

5 

e 

'     4> 

'     QC 

1   *^ 

5 

• 
6 

Turbidity. 

i 

• 

1 

s 

1 

a 
a 

< 

• 

• 

s 

la    .• 

1S»7. 

I 

e 
1 

e 

Bacteria   pc 
Centlmeiei 

Janoary,     . 

200,000 

44 

47 

- 

None. 

.11 

'.0026 

.0172 

2.80 

.0000 

.16 

213 

Febmary,  . 

488,000 

46 

48 

48m. 

;  None. 

.16 

.0079 

.0213< 

j 

7.24 

2.61 

.0000 

.16 

642 

March, 

821,000 

48 

48 

42m. 

'  Nona. 

.14 

.0105 

.0244; 

7.00 

2.76 

.0000 

.19 

1 

757 

April,  • 

584,000 

68 

52 

80m. 

None. 

.17 

.0748 

.0256 

7.37 

8.04 

.0000 

1 
.23 

765 

May,    .        . 

684.000 

66 

60 

46m. 

None. 

.17 

.1174 

.0407 

7.88 

8.16 

.0000 

.27 

824 

Jane,  . 

829.000 

67 

83 

26m. 

v.  alight. 

.18 

.0303 

.0284 

8.45 

2.84 

.0000 

.26 

427 

July.  . 

886,000 

88 

66 

20m. 

V.  alight. 

.22 

.0171 

.0432 

0.81 

2.81 

.0001 

.36 

2,228 

Angnat, 

832,000 

60 

68 

49m. 

Slight. 

.26 

.0240 

.0386 

14.76 

2.40 

.0001 

.38 

6.420 

Septamber, 

720,000 

66 

82 

65m. 

V.  alight. 

.12 

.0264 

.0217 

8.62 

2.84 

.0001 

.22 

3.280 

October,     . 

720,000 

68 

69 

lh.20m. 

Slight. 

.27 

.0686 

.0829 

12.97 

3.06 

.0003 

.31 

1 

8.282 

November, . 

851.000 

48 

62  ' 

Ih.  35m. 

V.  alight. 

.24 

.0618 

.0329 

9.62 

2.78 

.0000 

.39 

697 

DecMiiber, . 

720.000 

47 

65 

47 
66 

Ih.  68m. 

V.  alight. 

.81 
.20 

.4200 

.0620 
.0316 

8.74 
9.04 

2.80 

2.78 

1 

.0004 

.49 
.28 

964 

ATeraga, 

668.000 

66m. 

- 

.0717 

.0001 

1,696 

Flvm  gallona  of  efflaent  of  FllUr  No.  15  applied  twelve  tlmea  a  week.  Janaary  1  to  February  7 ;  all 
the  effloent  of  Noa.  16  and  16  twenty-foar  times  a  week.  February  8  to  May  26;  effluent  of  No.  15 
tweoty-foor  times  a  week.  May  27  to  July  19;  all  the  effluent  of  Moa.  15  and  16  twtnty.four  times  a 
week.  July  20  to  August  31;  9  gallona  of  effluent  of  No  82  twenty-four  tlmea  a  week,  September  1  to 
Deeember  81.  July  16  to  18,  experiment  interrupted  by  freahet.  November  11  to  16,  filter  allowed  to 
reat. 
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Effluent  of  Filter  No.  15  B. 

[Puu  fU  100,000.] 


Qiiau- 

Applied. 

Gallons 

per  Acre 

Dalhr    ( 

for  Six 

Day*  In  a 

Week. 

Tkmpbba- 

TCRB. 

Dxo.  F. 

Length  of 

Time 

Bewage 

Bemalned 

on 
Snrfkoe. 

Hours  and 
Minnies. 

Aptbabawcb. 

AmfOMIA. 

• 

6 

8.08 

MrnKwni 

i   1 

S      b 

• 

1 

• 

1 

• 

o 
s 

a 
JS 

< 

i 
i 

1 

i 

S      w^ 

18*7. 

1 

s 

8 

§ 

1  ^ 

,  o      a 

January,     . 

860,000 

48 

46 

0 

Decided. 

.86 

0.1210 

.0706 

2.78  .0078 

0.68   »,lll 
0.4i    TtpMI 

February,  . 

800,000 

48 

47 

0 

Decided. 

.81 

0.1000 

.0790    6.7»| 

2.28]  .0098 

Mareh,       . 

800,000 

60 

47 

0 

Decided. 

.27 

0.1407 

.0767 

7^ 

1.97.0088   0.44  Mi,M 

April,  • 

800,000 

67 

66 

0 

SUgbt. 

.28 

0.1008 

.0707 

7.48 

j 

2.12 

.0040   ,«.4S  6^111 

May,   .       . 

800,000 

64 

68 

0 

Decided. 

.86 

0.2400 

.1166 

7.29| 

2.61 

.0077 

j 

0.6Jj  64,ail 

Jane,  . 

800,000 

66 

68 

0 

Decided. 

.78 

1.8800 

.1427 

i  «.Ti 

0.«2 

.0040    O.OSlfWM 

1         t 

July,  . 

880,000 

76 

71 

0 

Great. 

.<K> 

1.6088 

.1840 

10.10 

0.60 

.0042  !;1.00  4tt,M 

Aagaat, 

800,000 

71 
60 

60 
67 

0 

OreU. 

.78 

.60  . 

1 

1.7688 

.1663| 
.1186 

11.73 

( 

1 

1 
8.80 

1 

0.66 
1.67 

.0097   <>.96i6Sl.»l 

1 

Average, 

856,000 

- 

- 

0.6707 

'1 

.0070   0.042lt,M 

1 

Bewage  applied,  \\  gallons  aeTeoty-two  times  a  week,  January  1  to  Auguat  81.  Jely  16  to  18.  cs- 
periment  interrupted  by  freebet  Surface  raked  8  inebea  deep  once  eaeb  week.  Uoderaraiiia  waaksd 
out  with  city  pressure.  May  12  and  August  20. 


Effluent  of  Filter  No.  16  B. 

[Parte  per  100,000.] 


18t7. 


Quan- 
tity 
Applied. 

Gallons 

per  Acre 

Dally 

for  8k 

Days  in  a 

Week. 


January,  . 
February,  . 
March, 
April,  • 
May,  . 
June,  • 
July,  • 
Auguat, 

Average, 


860,000 
860,000 
860,000 
860,000 
811,000 

147,000 
860,000 


828,000 


TBMrBKA- 
TCRB. 

Dbo.  F. 

1 

s 
S 

48 
48 

60 
67 
64 
66 
76 
72 

60 

42 
48 
46 

60 
62 
60 
66 
68 

62 

Length  of 

Tfuie 

Sewage 

Bemalned 

on 
Surface. 

Hours  and 
Minutes. 


0 
0 
0 
0 
0 
0 
0 
0 


Appbakahob. 


I 


I 


Decided. 

Decided. 

Slight. 

Decided. 

Great. 

Greet. 

Great. 

Great. 


0.46 
0.81 
0.26 
0.41 
1.68 
1.00 
0.46 
0.48 


0.68 


AMMOiriA. 


I 


3^ 


0.6126 
0.4226 
0.4883 
0.0188 
2.0090 
2.0000 
1.9400 
1.1900 


.1220 
.0066 
.0040 
.2473 
.4026 
.8700 
.0000 
.1240 

1.0017*. 2660 


• 


7.80 


7.03  2.46 


7.63 
7.08 
7.25 
2.20 
12.82 
12.29 


XXTBOOBB 


8 


2.60 


7.00 


2.8S 
2.62 
1.16 
1.06 
1.84 
1.70 


1.97 


<  a 

s 


S 

a 


e 


I 

§       o 


M 

«8 


.0045  0.77 

.0067  Xi.SX 

.0068  0.561 

.0077  1.9S 

.OIU  -2.0 

.0290  3.8V 

.0080  M».04 

.0290  «.7S 


.0112  1 1.2ft  118,4 

_       1 


Bewage  applied,  U  gallons  aeventy-two  timea  a  week,  January  1  to  May  26;  1  galloQ  of  dty 
twelve  tlmea  a  week,  May  27  to  June  2;  ](  gallons  of  sewage  seventy -two  ttmee  a  week,  J«ly  >• 
August  81.    June  3  to  July  10,  Alter  allowed  to  rest.    July  16  to  17,  experiment  interrupted  by 
Surface  raked  8  Inoliea  deM>  once  each  week,  except  during  period  of  rest.    Underdralae 
with  dty  preesure  on  the  following  datee :  February  19,  April  27,  May  12  and  May  20. 
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Filter  No.  13  A. 

This  filter  contains  60  inches  in  depth  of  medium  fine  sand  of  an 
effective  size  of  0.19  millimeter,  and  has  received  sewage  from  which 
a  certain  amount  of  the  organic  matter  has  been  removed  by  allowing 
the  sewage  to  stand  for  four  hours  for  sedimentation  to  take  place. 
The  rate  of  filtration  for  the  year  has  averaged  152,000  gallons  per 
acre  daily.  Operating  at  this  rate,  good  results  have  been  obtained, 
the  efBuent  has  been  clear,  low  in  color  and  without  turbidity  during 
the  greater  part  of  the  year.  The  surface  of  the  filter  has  been  raked 
3  inches  deep  twice  each  week,  and  dug  over  to  a  depth  of  6  inches 
April  23  and  October  1.  The  filter  was  continued  in  operation 
during  the  first  two  months  of  1898,  but  on  March  1, 1898,  the  filter 
was  discontinued,  after  being  in  operation  and  receiving  settled 
sewage  since  January,  1892,  and  having  filtered  a  volume  of  sewage 
equal  to  241,400,000  gallons  upon  an  acre. 


Effluent  of  FUUr  No.  13  A. 

[ParU  p«r  100,000.] 


Quan- 
tity 
Applied. 

Oalloni 

per  Acre 

Dally 

for  Six 

Days  In  a 

Week. 

Tuirua- 

TURK. 

Dbo.  F. 

Lenirth  of 

Time 

Sewage 

Remalued 

on 
Sarface. 

Hoars  and 
Mlnutea. 

Afpbarakcs. 

Ammoku. 

• 

i 

6.00 

NlTBOOBH 
AS 

• 

1 

s 
• 

1 

o 

2 

8 

o 

1 

1 

i 

• 

1 

1 

< 

• 

£ 

i 

s 

k.  .• 

1897. 

• 

1 

•1 

§ 

H 

Bacteria  pei 
Ceotlmetei 

Janiury,     . 

160,000 

48 

47 

16m. 

V.  slight. 

.16 

.0007 

.0802 

2.86 

.0000 

.26 

266 

Febroarj,  . 

160,000 

48 

40 

16m. 

None. 

.16 

.0000 

.0266 

6.06 

8.12 

.0000 

.21 

110 

March, 

160,000 

M 

48 

16m. 

None. 

.16 

.1166 

.0274 

7.66 

8.03 

.0000 

.28 

187 

April, . 

117,000 

67 

62 

14m. 

None. 

.20 

.1180 

.0804 

6.20 

8.46 

.0000 

.28 

101 

May.   .        . 

160,000 

64 

60 

10m. 

None. 

.20 

.4700 

.0430 

8.47 

4.88 

.0000 

.80 

167 

Jane,  . 

160,000 

66 

68 

16m. 

None. 

.16 

.0682 

.0460 

7.18 

6.61 

.0000 

.28 

76 

July,   . 

142,000 

76 

70 

14m. 

None. 

.18 

.0066 

.0286 

6.03 

8.28 

.0001 

.21 

87 

Angnat, 

160,000 

72 

60 

16m. 

None. 

.18 

.0077 

.0244 

7.38 

3.80 

.0001 

.24 

02 

September, 

160,000 

67 

62 

16m. 

None. 

.11 

.0661 

.0218 

8.16 

3.30 

.0001 

.26 

76 

October,     . 

128,000 

62 

68 

16m. 

V.  alight. 

.17 

.8800 

.0200 

11.06 

3.02 

.0000 

.27 

272 

Horember, . 

160,000 

62 

40 

16m. 

None. 

.16 

.2770 

.0810 

8.16 

8.04 

.0000 

.36 

114 

Deeember,  • 

160.000 

47 
60 

47 
67 

17m. 

None. 

.11 
.16 

.0486 
.1486 

.0164 
.0206 

4.26 
7.62 

1.80 
8.42 

.0000 

.21 
.26 

181 

ATerage, 

162,000 

16m. 

1 

- 

.0000 

186 

SeiUed  aewage  applied,  4  gallons  twelve  times  a  week.    April  23  to  80  and  October  1  to  7,  Alter 
allowed  to  reat.    July  16  to  18,  experiment  Interrupted  by  freshet. 
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Filler  No.  MA. 

This  filter  contains  60  inches  in  depth  of  mediam  fine  sand  of  an 
effective  size  of  0.19  millimeter,  and  has  received,  since  Jane  !« 
1894,  sewage  which  has  first  been  strained  through  a  shallow  layer 
of  coke  breeze  at  a  rate  of  1,000,000  gallons  per  acre  daily.  This 
partially  purified  sewage  has  been  applied  to  the  filter  during  1897  at 
an  average  rate  of  280,000  gallons  per  acre  daily,  and  the  effluent  of 
the  filter  has  been  of  a  very  satisfactory  quality,  being  clear,  with 
slight  turbidity  and  low  color.  The  surface  of  the  filter  has  been 
raked  3  inches  deep  twice  each  week,  and  dug  over  6  inches  deep 
upon  April  9  and  October  1.  On  January  23  the  upper  6  inches  of 
sand  were  removed,  washed  and  replaced  in  the  filter. 


Effluent  of  Filler  No.  14  A. 

[ParU  per  100,000.] 


18II7. 


Qoao- 

tltv 
Applied. 

Oallons 

per  Aere 

Dallj 

for  Six 

Days  Ina 

Week. 


January,     . 
February,  . 
March, 
April,. 
May,    .       . 
June,  •       . 
July,  . 
August, 
September, 
October,     . 
November, . 
Deoember, . 

Average, 


103,000 
280,000 
310,000 
900,000 
820,000 
817,000 
284,000 
820,000 
820,000 
246,000 
320,000 
817,000 


270,700 


Tkmpera- 

TOBB. 

Dbo.  F. 

s 

o 

I 

48 

46 

48 

48 

60 

46 

67 

61 

64 

60 

66 

62 

76 

60 

72 

68 

67 

61 

62 

61 

62 

49 

47 

47 

60 

66 

Length  of 

Time 

Bewege 

Remained 

on 
Surface. 

Hours  and 
MlnutM. 


Appbabamob. 


I 

S 


a 


Ih.   2m. 

30m. 
lb.  24m. 
lb.   8m. 

11m. 

16m. 

17m. 

23m.  I 

18ro. 

18m. 

20m. 

26m. 


Ammomia. 


1 


1 
I 


S8m. 


None. 

.26 

.0934 

v.  alight. 

.16 

.0126 

V.aUght. 

.22 

.8300 

None. 

.62 

.8800 

None. 

.U 

.0666 

None. 

.16 

.0379 

None. 

.11 

.0164 

None. 

.18 

.0792 

None. 

.11 

.0913 

V.sUght. 

.10 

.6660 

None. 

.17 

.6060 

None. 

.12 
.20 

.0688 

.8268 

e 

& 
t 


NiTBOOBJI 

Aa 


I 

i 


i 

5 


a 

a 


o 

o 
6 

K 
M 

o 


.0460 
.0201 
.0618 
.0436 
.0281 
.0243 
.0208 
.0276 
.0284 
.0390 

.0400, 

I 
.0210< 


9.67i:l.92 


7.72, 


2.68 


7.42j|1.88 

8.20  8.08 

12.06:3.81 

14.07  3.67 

1 1 

6.80'  2.63 


.0019     .34 
.0000     .17 

.OOM     .33 

I 

.0024  \  .43  i 
.0008   ;.18  ! 
.0000     .21 
.0001    1.19 


!    I 

12.67,2.76  :.OO01  i.9« 


9.09 


2.90 


12.99  4.07 

9.0l!3.83 

'I 
4.18,  1.87 


•il- 


.0817:  9.43:2.91 


.0001  .21 

.0006  .38 

.0020  .39 

.0001  .22 


I 


Z 

5 

li 
5S 


%im 


IfT 


m 


.0000  ,  .27  '      1>0 


Four  gallona  of  aewage  atraloed  through  ooke  applied  twenty.fonr  tlmee  a  week,  January  1  to  tl; 
2  gallona  of  aewage  twenty  .four  times  a  week,  January  22  to  February  7;.  4  gallons  of  sewage  twewy. 
four  times  a  week,  February  8  to  December  81.  No  aewage  applied  April  8  to  18  and  October  1  t«  7. 
July  15  to  18,  experiment  Interrupted  by  freshet. 
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Filter  No.  19. 

This  filter  contains  60  inches  in  depth  of  medium  fine  sand  of  an 
effective  size  of  0.19  millimeter,  and  has  received  the  supernatant 
sewage  resulting  from  treating  the  regular  sewage  with*sulphate  of 
alumina  in  the  proportion  of  1,000  pounds  per  1,000,000  gallons, 
and  then  allowing  the  sewage  to  stand  four  hours  for  sedimentation 
to  take  place.  The  filter  was  first  put  in  operation,  receiving  this 
chemically  treated  sewage,  upon  Jan.  20,  1893,  and  continued  until 
March  1,  1898.  During  this  period  it  filtered  a  volume  of  sewage 
equal  to  328,980,000  gallons  upon  an  acre.  During  1897  and  the 
first  two  months  of  1898  the  rate  of  filtration  maintained  by  this 
filter  averaged  190,000  gallons  per  acre  daily.  Operating  at  this 
rate,  a  very  satisfactory  effluent  has  been  obtained,  as  shown  by  the 
table  below.  The  surface  of  the  filter  has  been  raked  3  inches  deep 
twice  each  week,  and  dug  over  to  a  depth  of  6  inches  April  23  and 
October  1. 

Effluent  of  Filler  No.  19. 

[Parte  p«r  100,000.] 


Qnan- 

Uty 

Applied. 

Oallont 
per  Acre 

DallT 

forHix 

D^slna 

Week. 

1 
Tbmpbba- 
Tuaa. 

Dao.  F. 

Length  of ' 

Time 
Sewage   1 
Remained  \ 

on 
Sorfkee. 

Mlnutei. 

ArraABANOB. 

AmiONIA. 

i 

1 
6 

6.20 

NlTaOOBH 

as 

1 

1 

a 
o 

a 

• 

1 

s 

1 

• 

S 
© 

< 

• 

1 

it, 

s 

• 

18t7. 

i 

1 

i 

Bacteria  pei 
Centimeter 

January,     . 

200,000 

48 

43 

26m. 

None. 

.14 

.8660 

.0886 

2.86 

.0118 

.24 

622 

February,  . 

200,000 

48 

44 

46m. 

None. 

.16 

.6160 

.0800 

6.17 

2.29 

.0376 

.24 

427 

March, 

200,000 

SO 

48 

86m. 

None. 

.18 

.6288 

.0827 

6.16 

2.04 

.0407 

.26 

408 

April, . 

146,000 

67 

40 

26m. 

None. 

.18 

.4860 

.0310 

6.23 

2.63 

.0280 

.28 

in 

May.  .       . 

200,000 

04 

68 

14m. 

None. 

.17 

.6038 

.0480 

6.98 

8.84 

.0098 

.20 

7,600 

Jane,  . 

200,000 

M 

02 

IBm. 

V.iUgbt. 

.17 

.1208 

.0267 

7.80 

8.82 

.0006 

.24 

27 

Joly,  . 

178,000 

70 

71 

18m. 

V.iligbt. 

.18 

.0106 

.0283 

6.11 

2.91 

.0000 

.28 

128 

Angnst, 

200,000 

72 

68 

16m. 

None. 

.18 

.0070 

.0284 

6.70 

2.96 

.0000 

.24 

88 

September, 

200,000 

07 

02 

20m. 

None. 

.11 

.0661 

.0207 

8.61 

8.10 

.0000 

.22 

61 

Oetober,     . 

164,000 

02 

64 

Sim. 

None. 

.16 

.6400 

.0860 

12.76 

8.62 

.0007 

.24 

84 

November, . 

200,000 

62 

46 

26m. 

None. 

.11 

.6460 

.0460 

8.61 

8.06 

.0002 

.29 

14 

December, . 

200,000 

47 
60 

44 
64 

47m. 

None. 

.00 
.14 

.1669 

.0106 
.0812 

4.24 
7.16 

1.62 
2.76 

.0000 
.0107 

.17 
.26 

109 

Average, 

190,000 

26m. 

- 

.8621 

800 

Five  gallons  of  sewage  applied  twelve  times  a  week,  except  from  April  28  to  80  and  October  1  to  7» 
wben  Alter  was  allowed  to  rest.   July  16  to  18,  experiment  Intermpted  by  fresbet. 
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Filler  No.  21  A. 

This  filter  coDtains  60  iDches  in  depth  of  fine  sifted  gravel  of  an 
effective  size  of  1.6  millimeters.     It  was  first  put  in  operation  March 
19,  1894,  according  to  the  method  of  the  so-called  bacterial  filters, 
but  since  July  7  of  the  same  year,  while  flooded  in  the  same  way, 
has  also  had  a  current  of  air  drawn  through  it  each  day  for  a 
period  varying  from  ten  to  sixteen  hours.      Very  interesting  and 
satisfactory  results,  from  a  scientific  point  of  view,  have  always 
been  obtained  from  this  filter,  but  the  filtering  material  has  needed 
considerable  attention  from  time  to  time,  as,  notwithstanding  the 
air  introduced  into  the  filter  by  the  method  of  flooding,  and  the 
air  drawn  through  it  by  the  aspirator,  the  filter  has  clogged  badly 
from  time  to  time,  and  has  either  had  to  remain  out  of  operation 
with  continuous  aeration  for  a  considerable  period,  or  else  the  gravel 
removed  and  the  stored  organic  matter  washed  from  it.     During 
January  of  1897  nitrification  practically  ceased  in  the  filter,  and  from 
January  23  to  February  7  city  water  was  applied  in  small  doses, 
instead  of  sewage,  aeration  being  continued.     Nitrification  started, 
and  considerable  of  the  organic  matter  stored  in  the  filter  was  re- 
moved by  this  treatment,  and  sewage  was  again  applied.     Nitrifi- 
cation again  being  practically  inactive,  city  water  was  applied  in 
various  volumes  during  April,  May  and  June,  with  various  amoants 
of  aeration.     By  this  procedure  considerable  organic  matter  was  re- 
moved from  the  filtering  material,  but  much  remained,  as  shown  by 
analyses  of  this  material. 

During  this  period,  also,  many  determinations  were  made  of  oxy- 
gen and  carbonic  acid  gas  in  the  air  taken  from  the  interior  of  this 
filter,  to  show  the  effect  of  much  or  little  aeration,  and  also  to  sbow 
how  quickly  the  air  drawn  into  the  filter  became  exhausted  of  its 
oxygen  when  allowed  to  remain  in  the  filter.    (See  page  430.) 


No.  34.] 


FILTRATION  OF  SEWAGE. 
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Effluetd  of  Filter  No.  21  A. 

[PirU  per  100,000.] 


Qoan- 

Uty 

Applied. 

Oalloni 

per  Acre 

Dailj 

fornix 

Davilna 

Week. 

TSMPKBA- 
TDEK. 

Dio.  F. 

Number  of 
AppUoa- 

tloni 
which  re- 
mained 
on  surface 
leia  than 
ao  Minutes. 

Appbabahoi. 

AMXOmA. 

• 

§ 
7.88 

NlTBOOKH 
AS 

1 

1 

1 
o 

8 

1 

1 

1 

• 

•a 
a 

1 
i 

2 

18#7. 

£ 

S 

a 
u 

It 

09 

JanoAry,    . 

801,000 

48 

42 

8 

Decided. 

.44 

.2101 

.0971 

2.60 

.0006 

.67 

46,700 

F^bmary,  . 

280.000 

48 

48 

0 

Decided. 

.84 

.8600 

.1013 

6.80 

1.78 

.0021 

.02 

164.800 

March, 

807,000 

60 

48 

4 

Decided. 

.84 

.2830 

.0880 

7.14 

1.68 

.0016 

.02 

100,600 

May.   .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

18.24 

- 

- 

- 

Jnne,  • 

83.000 

68 

66 
48 

- 

Decided. 

.81 
.86 

.0187 

.0720 
.0884 

0.10 
6.62 

11.61 

.oon 

.80 
.66 

12,600 

ATerage, 

217.600 

6 

- 

.2080 

.0080 

80.800 

8«wage  applied,  1|  galloos  seveoty-two  timea  a  week.  January  1  to  12;  1|  gallona  aiz  times  a  week, 
January  18  to  18;  1|  galloos  soTeoty-two  times  a  week,  January  10  to  22;  1  gallon  of  city  water  twelve 
times  a  week.  January  23  to  February  7;  1|  gallons  of  sewage  seveoty-two  times  a  week,  February  8  to 
MAreh  26;  March  27  to  May  26,  Alter  allowed  to  rest;  1  gallon  of  city  water  twelve  timea  a  week.  May  27 
to  June  7;  1  gallon  of  city  water  twenty  .four  times  a  week.  June  8  to  16;  Jane  17  and  10,  2  gallons  of 
dcy  water  applied  at  intervals  of  one*half  hour,  until  surface  was  covered,  and  Alter  allowed  to  stand  for 
twenty -four  hours;  1  gallon  of  city  water  twenty -four  times  a  week,  June  22  to  80.  Filter  was  aspirated 
aixteen  hours  each  night,  January  1  to  12;  continuously.  January  13  to  18;  sixteen  hours  each  night. 
January  10  to  22;  oontinuously,  January  23  to  February  7;  sixteen  hours  each  night,  February  8  to 
Mareb  26;  continuously,  March  27  to  June  7 ;  fifteen  hours  each  night,  June  8  to  80.  except  when  surface 
wns  covered  (June  17  and  10).  Surface  dug  over  to  a  depth  of  6  inches  on  the  following  dates :  January 
19,  MAreh  80.  April  8.  6,  8, 10. 13. 16. 17,  20.  22.  24,  27.  29.  May  1. 4,  6,  8. 11. 13, 16. 18,  20. 22, 26  and  27. 


Fillei^  No.  65. 

This  filter  contains,  over  the  usual  gravel  underdrains,  60  inches 
in  depth  of  coke  breeze,  and  was  first  put  in  operation  Jan.  4,  1896. 
The  sewage  applied  is  of  the  same  strength  as  that  applied  to  the 
sand  Filter  No.  14  A,  and  has  first  been  strained  through  a  shallow 
layer  of  coke  breeze.  The  rate  of  filtration  maintained  during  the 
year  has  averaged  311,000  gallons  per  acre  daily,  and  a  very  satis- 
factory effluent  has  been  obtained.  The  surface  of  the  filter  has  been 
raked  3  inches  deep  twice  each  week,  and  dug  over  to  a  depth  of  6 
inches  on  May  21,  October  1  and  December  18. 
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Effluent  of  FilUr  No.  66. 

[ParU  per  100,000.] 


Quan- 
tity 
Applied. 

Gallons 

per  Acre 

Dally 

for  Six 
Days  In  a 

Week. 

>  Tbmfbba- 

TUBB. 

Dbo.  F. 

t 

Lenfftta  of 
Time 
8«rwage 
I  Remained 
,        oil 
.   Surface. 

1  Minutes. 

,1 
II 

Appbabavcb. 

Ammoku. 

• 

• 

B 

X 

0 

8 

0.84 

MlTBOOBK 

▲a 

I 
8 

s 

i  i 

• 

I 

• 

1 

• 

1 

a 

1 

« 

c 

1 

i 

a 
• 
e 

c 
& 

0  1 

1897. 

1 

S 

s 

ti 

"5 

January,     • 

900,000 

48 

46 

1       Om. 

Slight. 

.20 

1.3776 

.0480 

1 

1  2.78 .00§2    .30     M^m 

February,  . 

800,000 

48 

40 

11m. 

1  Slight. 

.10 

1 

.2016 

.0371 

0.68 

2.67.0090    .19 

1 

T,aM 

March,        . 

800.000 

60 

48 

,     14m. 

Slight. 

.10  1 

.1000 

.0880 

0.78    2.62^.0043    .22!    I^M 

'  7.81  <  3.10^.0048     .23      %jm 

'          <l          j 

April, . 

300,000 

67 

62 

12m. 

1  Slight. 

1 

.20! 

.2167 

.0300 

May,   .       . 

800.000 

04 

60 

Tm. 

Decided. 

1 

.23 

.3020 

.0640 

11.24  1  3.7&,.0057     .38  |  nm 

Jane,  . 

800,000 

00 

68 

10m. 

'  Decided 

.18 

.2886 

.0476 

12.00 

3.23|.00»    .21     10,M 

t        j 

Jaly*  • 

207,000 

70 

71 

12m. 

'  Slight. 

.10 

.0488 

.0266 

0.47 

2.60|.0016    .16  ;  f7.in 

August, 

300,000 

72 

70 

16m. 

1 

V.  slight. 

.11 

.0446 

.0228 

7.01 

1.80 

.0002   .18   aon 

September, 

800,000 

07 

02 

82m. 

Decided. 

.18 

.1600 

.0410 

0.80 

2.41 

.0010  .28   %:m 

October,     . 

281,000 

62 

01 

17m. 

Slight. 

.16 

.2060 

.0390 

12.61 

t  8.11  .0016  1  .22     2T4M 

November, . 

888,000 

62 

61 

27m. 

Decided. 

.30 

.7000 

.1160 

0.60 

3.20.0016  j  .61 

44,111 

December,  • 

460,400 

47 
60 

48 
60 

62m. 

Slight. 

.20 

.1.; 

.0046 

.0810 

1 

.0440. 

6.01 

( 

0.10 

1.70 

1 
2.74 

1 

.0004    '.20 

19.M 

Average, 

311,000 

^ 

18m. 

- 

.2618 

.0027 

.21 

1 

2lt»» 

Five  gaiioua  of  sewage  strained  through  coke  applied  elghteeo  tlmea  a  week,  Jaooary  1 
ber  16;  8  galions  eighteen  timet  a  week,  November  17  to  Deoember  31.    July  16  to  18, 
interrupted  by  freahet.    October  1  to  7,  filter  allowed  to  reat. 


to5< 


Filters  J\^o8.  66  and  67. 

These  filters  were  first  put  in  operation  in  March,  1896,  and  their 
construction  and  operation  for  that  year  were  fully  described  in  the 
last  report  of  the  Board.  Filter  No.  66  was  a  gravel  filter,  aerated 
by  forcing  air  through  it  from  below,  and  Filter  No.  67  was  a  sand 
filter,  one-half  the  area  of  Filter  No.  66,  and  placed  directly  below 
it  and  received  the  efiluent  of  Filter  No.  66.  These  filters  were  con- 
tinued in  operation  during  the  first  four  OQontbs  of  1897,  and  the 
results  obtained  are  shown  by  the  tables  following.  These  results 
are  very  interesting,  and  show  how  great  a  purification  can  be  ob- 
tained with  filters  of  this  character  operated  as  these  have  been; 
but  the  results  have  not  been  such  as  to  warrant  the  belief  that  their 
operation  upon  a  large  scale  would  be  practicable,  owing  to  the 
expense  of  giving  the  coarse  filter  a  sufficient  amount  of  aeration 
to  enable  it  to  do  good  work.     Of  course,  with  a  lai^er  plant  the 
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cost  would  be  less,  proportionately,  than  with  the  small  plant  operated 
at  the  station ;  but,  as  stated  in  the  last  report,  it  seems  improbable 
that  it  would  be  reduced  sufficiently  to  be  considered  reasonable  in 
sewage  purification. 

Effluent  of  Filter  No.  66. 

[Parti  per  100,000.] 


18t7. 


Qoan- 

tltr 
Applied. 

Gallons 

per  Acre 

Dally 

for  Six 

Days  In  a 

Week. 


Jan., 
Feb., 
Mar, 

Apr., 

At., 


600,000 
600,000 
680,000 
840,000 


Tkmpbka- 

TCUB. 

Dao.  F 


B 
4) 

S 

6 


667,000 


50 
50 
47 
47 


49 


50 
54 
56 
53 


63 


Length  of 

Time 

Sewage 

Remained 

Al>PBA«AHCB. 

Amxokia. 

• 

c 
1 

6 

5.80 

6.  TO 

6.30 

10.59 

7.35 

NITROOKM 
AS 

• 

IS 
s 

9 
• 

a 

e 

a 
o 

9 

o 

2 

o 

6 

• 

! 

ALBUMIKOID. 

• 

s 

55 

• 

3 

Bacteria  per 
Centimeter. 

on 
Sarfkce. 

Mlnotes. 

In  Solu- 
tion. 

4 

7m. 

6m. 

8m. 

60m. 

Dedded. 
Dedded. 
Dedded 
Dedded. 

.58 
.57 
.68 
.58 

.58 

0.9700 

1.2750 

1 

0.9600 
2.0860 

.1810 
.1930 
.8027 
.6540 

.3327 

.1430 
.1425 
.1453 
.2104 

.1603 

.0380 
.0506 
.1574 
.4436 

.1724 

1.46 
1.17 
1.26 
0.76 

1.16 

.0046 
.0100 
.0100 
.0224 

.0118 

1.14 
1.16 
1.50 
3.10 

1.73 

214,000 . 
211,500 
262,300 
629,600 

1                        '  '  ' 

18m. 

- 

1.8228 

329,400 

Sewa^  applied,  20  gallons  sixty  tiroes  a  week,  January  1  to  April  2;  30 
April  8  to  SO.    Filter  aerated  15  minutes  sixty  times  a  week.    Sorfaoe  raked 


gallons  sixty  times  a  week, 
1  inch  daily. 


Effluent  of  FtUer  No.  67. 

[Parts  per  100,000.] 


Quan- 
tity      1 
Applied.  ' 

Gallons 

per  Acre 

Daily 

for»lx 

Days  In  a 

Week. 

,  Tkmpbba- 

TCKB. 

Length  of 

Time 

Sewage 

Remained 

on 
Sarface. 

tlonrsand 
Mlnotes. 

APPKAtAVCB. 

Amxohu. 

• 

« 
e 

•c 

& 

u 

6.66 
7.85 
7.90 
7.42 

7.46 

NiTROOBM 
AS 

1 

a 

1 

o 

Z 

9 

Dko.  F. 

« 

1 

9 

i 

1 

• 

I 

• 

"c 
c 

a 

9 

• 

e 

55 

• 

8 

5 

a-  .» 

18»7. 

k 

a 

9 

Bacteria  pei 
Geuilmotef 

January,     . 
Febmary,  . 
March, 
April, . 

1.177,000 
1,163.000 
428,000 
218,000  , 

60 
54 

56 
53 

63 

60 
63 
64 

w 

63 

64m. 
2h.  18m. 
Ih.  10m. 
2h.  28m. 

V.  slight. 
Slight. 
Slight. 
V.  slight. 

.36  1 
.89 
.82 
.20  i 

.32 

.0682 
.0832 

.0838 
.0688 

.0490 
.0528 
.0379 
.0316 

.0428 

il.71 

1.49 

1 

2.09 
2.64 

1.98 

.0178 
.0078 
.0104 
.0010 

.50 
.47 
.41 
.27 

.41 

7,000 
6,900 
7,700 
8,800 

Arerage, 

746.000 

]h.40m. 

- 

.0760 

.0098 

6,400 

E£9aent  of  Filter  No.  66  applied :  January  1  to  March  11,  four  doses  of  60  gallons  each  dally;  March 
15  to  April  16,  one  dose  of  2b  gallons  daily ;  April  17  to  30,  two  doses  of  25  gallons  each  daily ;  March  12  to 
14,  filter  allowed  to  rest.  Surface  raked  3  inches  deep  dally.  Surface  dug  over  to  a  depth  of  6  inches  on 
the  following  datea :  January  29,  February  19,  27,  March  2,  4,  6,  8,  10, 11, 16. 


Filter  No.  80. 

Filter  No.  80  contains  4.5  feet  in  depth  of  coal  ashes,  and  has  re- 
ceived sewage  during  1897  at  an  average  rate  of  96,700  gallons  per 
acre  daily.     The  filter  was  first  put  in  operation  in  November,  1896. 
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Nitrification  began  to  become  active  daring  January,  1897»  and  has 
been  good  throughout  the  remainder  of  the  year,  and  the  effluent  of 
the  filter  has  been  of  a  very  satisfactory  quality,  as  shown  by  the 
following  table.  The  surface  of  this  filter  has  been  raked  3  inches 
deep  once  each  week  during  the  year,  and  was  dug  over  to  a  depth 
of  6  inches  upon  December  15. 

Effluent  of  Filter  No.  SO. 

[ParU  per  100,000.] 


1897. 


Qaan> 
ikpplied. 

Gallons 
per  Acre 

Dally 

for  Six 
Days  In  a 

Week. 


Janaary,    . 
February,  . 
March,        . 
April, . 
May,    . 
Jane,  •       • 
July,  . 
August, 
September, 
October,     . 
November, . 
December, . 

Average, 


111,000 

111,000 

111,000 

111,000 

87,000 

80,000 

71,000 

80,000 

80,000 

105,000 

120,000 

98.800 


90,700 


Tkmpkba- 

TUKI. 

Dko.  F. 

• 

1 

1 

s 

a 

^ 

47 

48 

45 

48 

45 

50 

47 

57 

58 

66 

08 

65 

72 

79 

71 

72 

07 

65 

67 

59 

47 

48 

45 

48 

55 

68 

Length  of 

Time 
Sewage   ; 
Remained 

on 
Snrfaoe. 

Hours  and 
Minutes. 


Ih.l2m. 
Ih.  10m. 
lh.41m. 
lh.41m. 
8h.  10m. 
Ih.  55m. 
8h.  82m. 
12h.  - 


Appbakakck. 


s 


o 

o 


8h.  18m. 


v.  slight. 
None. 
V.  slight. 
V.  alight. 
V.  slight. 
V.  slight. 
Slight. 
V.  slight. 
None. 
V.  alight. 
V.  slight. 
V.  slight. 


.27 
.21 
.22 
.29 
.17 
.06 
.09 
.04 
.01 
.02 
.08 
.08 


Ammobia. 


I 


.18 


2.7600 
1.0450 
1.0488 
0.5764 
0.1137 
0.0072 
0.0068 
0.0015 
0.0072 

« 

0.1909 
0.2975 
0.0537 


0.6086 


1 

e 


.1105 
.0486 

.0658 

1 

.0566 
.0264 
.0088 
.0051 
.0028 
.0017 
.0048 
.0195 
.0078 


B 

o 


9.40  0.95 


.0281 


9.78 
10.86 


JNlTBOOBV 


& 


5 


E 

9 
B 

a 

c 

M 

o 


is 

•  B 

5^ 


2.S4 
2.60 
10.82' !2. 81 


7.28 
7.56 
9.19 
9.64 


2.25 
1.76 
1.84 
2.62 
9.46  2.62 
9.70  2.89 
7.83  2.67 


6.46 


8.87 


1.72 


[2.22 


.0308 
.0675 
.0507 
.0528 
.0106 
.0086 
.0008 
.0001 
.0008 
.0006 
.0082 
.0019 


I' 


.46 

.37 

1  .61 

I' 
I  .18 

I. 

:>.04 

.37 
.01 
.04 
.03 
.07 
.03 


«gToe 


.0189 


U7 


.21 


4,ne 


Sewage  applied,  4  galloua  alz  timea  a  week,  May  8  to  October  12;  6  gallona  six  timea  a  w«ek«  Oes». 
ber  13  to  December  31.  July  15  to  18,  experiment  interrupted  by  freshet.  December  16  to  90,  flher 
allowed  to  reat. 

Filter  No.  81. 

Filter  No.  81  contains  4.5  feet  in  depth  of  cinders,  and  receWed, 
until  November  1,  sewage  which  had  first  been  strained  through 
coke  breeze  (see  page  423).  This  is  one  of  the  so-called  bacter^ 
filters,  and  the  method  of  operating  it  is  as  follows :  In  the  morning 
the  outlet  is  closed,  and  the  sewage  is  applied  in  hourly 
until  the  surface  is  covered.  Then  the  filter  is  allowed  to 
for  from  two  to  three  hours  full  of  sewage,  after  which  the  oatlet 
is  opened  and  the  filter  slowly  drained.  The  average  rate  of 
tion  of  this  filter  for  the  year  has  been  882,000  gallons  per 
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daily,  and  an  effluent  of  good  appearance,  considering  the  rate  of 
filtration,  and  with  very  little  odor,  has  been  obtained.  The  effluent 
shows  considerable  turbidity,  but  no  sediment  is  deposited  upon 
standing  for  a  period  of  several  days. 

Effluent  of  Filter  No.  81. 

[ParU  per  100,000.] 


Qnan- 

tity 

Applied. 

TaMPBBJl- 
TDBB. 

ArpBAaaKOB. 

Ahmovia. 

MlTROeSK 
A8 

• 

1 

1 

Gallons 

per  Acre 

Dally 

for  Six 

Days  in  a 

Week. 

• 

a 
H 

1 

1 

ALBDMIHOID. 

s 

e 

8.46 

8- 
1 

• 

m 

V 

5 

a 
• 
e 

5 

a 

k 

K 
O 

Bacteria  per 
Centimeter. 

ISwT. 

a 

1 

e 

S     1 

• 

In  Solo- 
tlon. 

JftDoary,  • 

044,000 

47 

48 

Decided. 

.70 

8.28 

.2440 

- 

0.12 

.0010 

1.13  701,000 

February, 

888,000 

45 

48 

Decided. 

.54 

2.44 

.1600 

- 

7.13 

0.51 

.0048 

0.86  610,000 

March,     . 

888,000 

45 

50 

Decided. 

.60 

2.11 

.1503 

- 

0.10 

0.60 

.0026 

0.05  512,000 

April, 

854,000 

47 

57 

Decided. 

.61 

2.54 

.1407 

- 

7.02 

1.34 

.0027 

1.21  703,400 

May,        .       . 

888,000 

58 

64 

Great. 

.47 

2.02 

.2305 

- 

10.12 

1.62 

.0048 

1.03  300,400 

Jose, 

888,000 

63 

66 

Decided. 

.88 

1.04 

.1505 

- 

11.24 

2.18 

.0053 

0.72  455,600 

Joly, 

789.000 

72 

76 

Great. 

.47 

0.64 

.1105 

.0853 

7.50 

1.61 

.0208 

0.62 

353,100 

Angaat,  . 

888,000 

71 

72 

Decided. 

.58 

0.78 

.1100 

.0000 

0.21 

1.80 

.0276 

0.71 

684,000 

Beptember, 

888,000 

07 

67 

Great. 

.04 

1.58 

.1000 

.1510 

15.10 

2.23 

.0060 

1.00 

582,300 

October,  . 

888,000 

57 

62 

Great. 

.55 

2.06 

.2518 

.2100 

12.05 

1.03 

.0055 

1.17 

470,500 

888,000 

47 

52 

Great. 

.M 

1.61 

.2127 

.1633 

7.84 

1.83 

.0103 

1.27 

660,000 

December, 

888,000 

45 

55 

47 
50l 

Great. 

.52 

1.25 

.2368 

.1802 

6.05 
0.02 

0.84 
1.30 

.0022 

1.67 
1.04 

385,000 

AverMge,  . 

882,000 

- 

.58 

1.82 

.I860 

.1406 

.0078 

580,000 

Filter  No.  82. 

Filter  No.  82  contains  5  feet  in  depth  of  cinders,  and  is  also  oper- 
ated as  a  bacterial  filter.  The  sewage  applied  to  this  filter,  how- 
ever, has  not  received  any  treatment  before  its  application,  and  goes 
to  the  surface  of  the  filter  in  the  following  manner :  across  the  filter 
and  about  10  inches  above  its  surface  an  iron  pipe  is  placed,  with 
small  orifices  extending  along  its  lower  half.  This  pipe  is  parallel 
to  the  filter's  surface.  The  sewage  is  pumped  to  a  tank  elevated 
above  this  level,  to  which  the  delivery  pipe  is  attached,  and,  when 
the  gate  is  opened,  the  pressure  of  the  sewage  causes  it  to  rush 
from  the  pipe  with  considerable  force  in  a  large  number  of  broken 
streams,  and  by  means  of  this  scattering,  and  the  spraying  caused 
by  the  sewage  striking  the  surface  of  the  filter,  considerable  air  is 
introduced  into  the  sewage,  analyses  at  different  times  showing  an 
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average  of  38  per  cent,  of  dissolved  oxygen  present.  The  average 
rate  of  filtration  maintained  during  the  year  has  been  543,000  gal- 
lons per  acre  daily,  and  a  very  satisfactory  effluent,  considering  the 
rate,  has  resulted  from  this  method  of  operation. 

Effluent  ofFilUr  No.  82. 

[ParU  per  100,000.] 


1897. 


Qoan- 

tity 

Applied. 

Gallons 
per  Acre 

Daily 

for  SIX 
Daysloa 

Week. 


Apr., 

May, 

Jane, 

July, 

Aug., 

Sept., 

Oct., 

Nov., 

Dec., 

At., 


484,000 
405,000 
484,000 
405,000 
484,000 
608,000 
724,000 
609,000 
623,000 


543,000 


Tknpkra- 

TUBE. 
Dro.  F. 

Length  of 

Time 

Sewage 

Remained 

on 
Surface. 

Hours  and 
Minutes. 

Sewage. 

c 

47 
57 
63 
71 

70 
05 
56 
47 
50 

58 

40 
50 
61 
74 
71 
63 
58 
48 
47 

50 

0 
0 
0 
0 
0 
0 
0 
0 
0 

- 

Appiakahcb. 


I 


o 

a 


Decided. 

Oreftt. 

Decided. 

Oreat. 

Great. 

Oreat. 

Oreat. 

Great. 

Great. 


.47 
.46 
.37 
.46 
.47 
.52 
.51 
.81 
.56 


AiOfOirxA. 


ALBUMINOID. 


I 


•  i 

I' 


.51 


3.86 
2.26 
2.27 
0.89 
1.67 
2.04 
2.28 
1.09 
2.00 


2.04 


.2370 
.2304 
.2045 
.1006 
.2820 
.3000 
.2070 
.1973 
.2592 


.2287 


.1225 
.1075 
.1840 
.1940 
.1720 
.1580 
.2060 


.1563 


« 
c 


9.81 

7.77 

10.70 

0.22 


Nrraoaav 

At 


1 


0.05 
0.01 
2.13 
1.76 


.0113 
.0486 
.0305 


S 

9 
m 
C 
O 


c 

O         S3 


I.06|681«0t0 
1.14  412,4tO 


11.50:2.29 


13.59 

12.17 

6.06 

10.01 


10.09 


1.32 
0.71 


0.93i 
.0065  '  1.06 


.0040 
.0100 
.0080 


0.98  '.0037 

I 
1.31    .0670 


1.27 


.0188 


1.35 

1.48  4flT,ltOO 

1.12  Wtt,iOOO 

1.38&lT,00O 

i.34aaT/m 


l.Sl 


Sewage  applied,  11  gallona  thirty  tlmea  a  week,  April  12  to  September  13;  10  galiona  forty -cA^a 
tlmea  a  week,  iSeptcmber  14  to  October  31 ;  10  gallona  forty-two  tlmea  a  week,  November  1  to  Deeembcr 
31.  After  t^eptember  13  faucet  was  cloeed  and  filter  flooded  with  10  gallona  of  eewage  hourly  aatil  aor- 
face  waa  covered.  After  atanding  two  houra,  faucet  waa  opened  part  way  and  filter  allowad  to  drain. 
After  November  24  surface  allowed  to  remain  covered  three  houra  daily.  Surface  raked  2  inrh—  dsap 
twice  each  week.    July  15  to  18,  experiment  interrupted  by  freahet. 

Filters  ITos.  83  and  84. 

These  are  two  small  filters  in  galvanized  iron  cylinders,  6  inches 
in  diameter.  Filter  No.  83  contains  4.5  feet  in  depth  of  sand  of  an 
effective  size  of  0.23  millimeter,  and  Filter  No.  84  contains  the  same 
depth  of  coal  ashes.  These  filters  were  constructed  and  have  been 
operated  for  the  purpose  of  finding  out  whether  urine  could  be  pari- 
fied  by  the  action  of  nitrification  within  the  filter,  without  dilution 
with  other  liquid.  The  results  obtained  show  that,  during  the  period 
when  urine  alone  was  applied,  little  or  no  nitrification  took  place 
within  these  filters,  and  that  the  dilution  with  sewage  and  with  the 
liquid  produced  by  soaking  hay  in  canal  water  had  to  be  consider- 
able  before  nitrification  started.  It  can  be  said,  also,  that  the  nitrates 
became  very  high  in  the  effluent  of  the  sand  filter,  while  with  the 
cinder  filter,  although  the  nitrites  became  high,  the  nitrates  remaioed 
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low  during  the  entire  period  of  operation  throughout  the  year,  with 
the  exception  of  the  month  of  November.  The  cinder  filter  removed 
a  very  large  percentage  of  the  color  of  the  applied  sewage,  while 
little  or  no  color  was  removed  by  the  sand  filter,  its  efliuent  always 
being  brown  or  red.  The  method  of  operating  the  filter  and  the 
difierent  proportions  of  liquids  applied  are  shown  by  the  notes  given 
below,  both  filters  having  been  operated  in  exactly  the  same  way  during 
the  year.     For 'discussion  see  page  431. 

Sewage  applied  to  Filters  Nos.  83  and  84, 

[ParU  per  100,000.] 


May.    .       , 

Jane,  . 
July,   . 
Aoguat, 
September, 
Oetober, 
November, . 
December,  . 


Average, 


1897. 


Ammokia. 


Free. 


Albuminoid. 


220.0 
210.0 
218.8 
12«.7 
201.6 
460.0 
725.0 
848.8 


888.1 


11.60 

7.48 

12.08 

6.48 

0.00 

16.68 

21.76 

44.67 


16.92 


Chlorine. 


Oxygen 
Consumed. 


Bacteria  per 

Cubic 
Centimeter. 


212 
227 
108 
188 
868 
003 
017 
1019 


469 


88.80 
29.80 
89.18 
26.98 
89.80 
61.60 
86.60 
106.88 


62.76 


1,880,00b 

782,400 

1,629,000 

1,099,000 

670,000 

186,000 

8,000 

4,700 


707,000 


Effluent  of  Filter  No.  83. 

[ParU  per  100,000.] 


Quan- 

UtT 

Applied. 

Oallona 

per  Acre 

Dally 

for  Six 

Dart  In  a 

Week. 

Tbmpkra- 
Tuas. 

Dbo.  F. 

Length  of 

Tfine 

Sewage 

Remained 

on 
Sorfaee. 

Hours  and 
Mlnntea. 

1 
1 

AmCOMIA. 

c 

HrraooaM 

A8 

Oxygen  Consumed. 

o 

1 

o 
c 

•< 

• 

1 

• 

1 

m^    .• 

1S*7. 

i 

a 
a 

Bacteria  pei 
Ceutimotei 

May,  .        . 

197,000 

68 

62 

87m. 

Great. 

206.83 

7.83 

208.00 

0.24 

0.0000 

21.40 

17,274,000 

June,. 

111,000 

63 

66 

lb.  13m. 

Great. 

206.00 

3.26 

209.20 

0.06 

0.0000 

10.56 16,692,000 

July,  . 

96,000 

72 

76 

lh.83m. 

Qieat. 

206.33 

4.60 

189.60 

0.06 

0.0000 

17.60 

6,678,000 

Aognat, 

64,000 

71 

72 

46m. 

Great. 

109.33 

1.78 

117.00 

0.08 

0.4000 

9.93 

377,000 

September, 

26,000 

67 

68 

4m. 

Great. 

187.00 

2.10 

266.70 

2.94 

0.8738 

12.45 

351,000 

October,     . 

16,000 

1 
62 

67 

8m. 

Decided. 

196.00 

2.43 

440.00 

87.96 

32.6600 

47.25 

260,000 

November. 

14,000 

62 

47 

86m. 

Slight. 

281.60 

8.46 

694.60 

18.66 

53.0000 

62.50 

95.000 

Deeember, 

12,800 

47 

61 

42 
61 

4b.  89m. 

1 

Decided. 

676.71 

12.86 
4.73 

811.67 

0.40 
7.66 

0.5627 

62.00 
80.46 

167,000 

Average, 

66,800 

1 
lb.  12m. 

- 

261.81 

362.72 

10.9221 

5,224,000 
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Effluent  of  Filter  No.  84. 

[Parts  per  100,000.] 


1807. 


Qnan- 

tlty 
Applied. 

Gellont 

per  Acre 

Deily 

for  six 
Deyt  In  e 

Week. 


May,  . 

June,'  . 

July,  . 
Angust, 

Sept.,  . 

Oct.,  . 

Nov.,  . 

Deo.,  . 

At.,  . 


107,000 
111,000 
05.000 
64,000 
26,000 
16,000 
14,000 
12,800 


66,800 


Tempera- 

TUEB. 

Deo.  F. 


<S 


0 
O 
O 


68 
63 
72 
71 
67 
62 
62 
47 


02 


63 
67 
76 
70 
68 
67 
47 
42 


61 


Lenvthof 

Time 

Sewage 

Remained 

on 
Sorfiue. 

Hours  and 
Mlnates. 


lh.20m. 
8h.  3m. 
2h.  6m. 
7h.  2m, 

20m. 

22m. 

47m. 
2h.43m. 


2b.  18m. 


Appbaxamob. 


f 


a 


Oreat. 
Decided. 
Great. 
Great. 
Decided. 
V.  alight. 
V.  flight. 
Slight. 


.62 

.67 

« 

* 

.64 
.41 
.08 

.68 


.65 


AXMOnA. 


o 

e 

I 


176.83 
207.20 
214.67 
116.67 
140.00 
213.00 
204.00 
518.57 


234.031.03 


1.07 
l.iO 
2.00 
2.04 
1.24 
1.06 
1.14 
4.68 


6 

a 


KiTEOaBJI 
A8 


I 

s 


i 


162.00,0.12 
201.20  0.04 


190.70 
130.50 
IOO.60! 
1376.75 
502.60 
613.00 


208.13 


0.06 
0.77 
0.01 
0.16 
1.06 
0.06 


0.40 


a 

Q 

5 
I 

o 


M 

ii 

I* 


0.0040   s.Ts;  1,»MOO 


0.0004 

I 

0.0000 


3.26; 

5.87  7 


8.0000,  0.43,  5,^07jBQt 


21.6667 
28.5000 


16.06,     75ft.«n 


.00' 


31.00       -1.00 


7.6670 


■"H 


12.1048  U.tO 


•  Yellow. 

Sewage  applied,  }  gallon  of  regular  sewage  plat  |  gallon  of  nrine  ilx  ttmee  a  week,  Haj  11  to  96;  | 
gallon  of  regular  sewage  plui  )  gallon  of  urine  six  timet  a  week.  May  27  to  Joly  10 ;  |  gallon  of  regolax  aefv. 
age  plat )  gallon  of  arine  pint  800  cable  centimeters  of  bay  infaetoo  tlz  tlmee  a  week,  Jaly  20  to  Auca«t  •; 
3-16  gallon  of  regular  eewage  plat  1-16  gallon  of  nrine  plus  ^  gallon  of  hay  Infaeion  three  timet  a  wsek, 
August  7  to  September  3;  |  gallon  of  urine  plus  |  gallon  of  hay  infusion  three  timet  a  week« 
4  to  20;  1-16  gallon  of  urine  plus  l>16  gallon  of  hay  infusion  three  timet  a  week,  September  21  to 
12;  2-24  gallon  of  urine  plus  1-24  gallon  of  hay  infusion  three  times  a  week,  October  13  to  Noremter  S; 
I  gallon  of  urine  three  times  a  week,  November  4  to  December  27.  Surface  raked  1  Inch  deep  tirlee  nrfc 
week  from  &£ay  11  to  June  22,  and  once  each  week  from  June  23  to  December  27.  July  15  to  19,  expasi- 
ment  interrupted  by  freshet.    September  3,  surface  raked  4  inches  deep,  and  October  13, 3  loehe« 


Filler  JVb.  88. 

This  filter  contains  5  feet  in  depth  of  a  mixture  of  sand  of  an  effec- 
tive size  of  0.23  millimeter  and  iron  filings,  the  proportion  beiag  1 
part  by  volume  of  iron  to  2  parts  of  sand.  The  filter  was  pat  in 
operation  the  first  week  of  July ,  and  sewage  applied  at  the  rate  of 
70,000  gallons  per  acre  daily.  Nitrification  became  active  within 
a  short  period,  and  the  effluent  of  the  filter  was  of  a  very  satisfactory 
quality.  The  rate  of  operation  was  increased  during  October  and 
again  during  November,  making  the  average  rate  for  the  year  89,400 
gallons  per  acre  daily.  At  this  rate  the  effluent  has  been  of  a  qualitj 
that  would  be  expected  from  a  new  sand  filter,  and  the  presence  of 
the  iron  within  the  filter  has  apparently  bad  no  effect  upon  the 
fication  obtained. 
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Effluent  of  Filter  No.  88. 


Qoan- 

Appfied. 

Gallons 

per  Acre 

Dally 

for  Six 

Days  In  a 

Week. 

Tbmpssa- 

TURK. 

Length  of 

Time 

Rcwage 

Remained 

on 
Sorfaoe. 

Minutes. 

APPBARAKCB. 

AMMOiriA. 

• 

c 

i 

2 
o 

6.67 
8.94 
7.12 
9.88 
9.30 
4.29 

7.70 

NITROOSN 
AS 

1 

s 
« 
s 

8 

a 

1 

1 

Dao.  F. 

S 
H 

i 

6 

1 

2 

o 

o 

a 

< 

• 

• 

5 

5 

k  .i 

1897. 

• 

I 

. 

e 
o 

B 

e 

1 

Jaly,   . 
Angnst, 
September,  ' 
October,      . 
November, . 
December, . 

70,000 
70.000 
70,000 
06,000 
115,000 
115,600 

72 
71 
67 
57 
47 
45 

60 

65 
70 
72 
60 
55 
60 

62 

7m. 

3m. 

2m. 
10m. 
17ra. 
10m. 

V.  Slight. 
V.sllicht. 
V.  slight. 
V.  slight. 
I7one. 
V.  slight. 

.07 
.18 
.15 
.24 
.09 
.14 

.15 

.5000 
.4350 
.1000 
.2000 
.6300 
.0507 

.0340 
.0290 
.0160 
.0160 
.0190 
.0080 
1 

.0203 

0.32 
3.31 
3.17 
3.46 
8.32 
2.00 

2.60 

.0160 
.0395 
.0050 
.0125 
.0115 
.0048 

.07 
.12 
.06 
.08 
.12 
.12 

300,000 

15,800 

2.000 

2,750 

1,000 

400 

Average, 

89,400 

8m. 

- 

.3208 

.0149 

.10 

60,300 

Beveo  pounds  5  ounces  of  sewage  applied  six  times  a  week,  Jaly  20  to  October  18;  12  poaods  of 
sewage  six  times  a  week,  October  14  to  December  31.    Surface  raked  3  inches  deep  once  each  week. 

Straining  through  Coke^  followed  by  Double  Filtration  through  Sand. 

Coke  Strainer  B  and  Filters  Nos.  92  and  93. 

This  combination  of  a  coke  strainer  with  two  sand  filters  has  been 
described  quite  fully  on  page  424.  The  following  tables  show  the 
rate  of  operation  of  the  strainer  and  filters,  together  with  the  results 
of  the  analyses  of  the  efiluent.  As  has  been  stated  on  the  pages 
referred  to,  this  scheme  is  really  a  double  straining  of  sewage,  fol- 
lowed by  filtration  through  the  lower  sand  filter.  The  upper  sand 
filter  acted  as  a  strainer  without  nitrification  during  the  period  of  its 
operation.  The  filters  were  stopped  during  December,  owing  to  the 
fact  that  it  had  been  amply  demonstrated  by  this  time  that  the  scheme 
was  not  a  feasible  or  economical  one  in  sewage  purification.  These 
filters  contained  sand  of  an  effective  size  of  0.43  millimeter. 


Effluent  of  Coke  Strainer, 


Qaan- 

tlty 
Applkd. 

Gallons 

per  Acre 

Dally 

for  8lx 

Dayaln  a 

Week. 

Texfriatube 
Dbo.  F. 

Appbabahcb. 

Ammonia. 

6 

e 

•c 

o 

§ 

6.29 

11.26 

6.58 

5.29 

7.86 

NiTBOOBM 
AS 

• 

■s 

s 

a 
S 

5 

a 

S 

o 

a 

1 
S 

• 

1 

o 

§ 

• 

1 

2.38 
4.55 

2.88 
2.78 

3.16 

ALBUMINOID. 

• 

• 

• 

•s: 

S.2 

1997. 

1 

il 

a 

ll 

1" 

September, 
October,    . 
November, 
December, 

8,575.000 
2,290.000 
2,945,000 
4,298,000 

66 
67 
49 
49 

62 
59 
48 

47 

Decided. 
Great. 
Great. 
Great. 

.98 
.97 
.68 
.59 

.81 

.8240 
.7825 
.5867 
.5400 

.1700 
.3875 
.3333 
.2800 

.02 
.05 
.06 
.04 

i 
.04 

.0058 
.0117 
.0047 
.0020 

1.70 
3.90 
4.03 
3.50 

3.28 

1,828,000 
4,813,000 
2,073,000 
1,500,000 

Average, 

8,278,000 

55 

64 

- 

.5683 

.2927 

.0061 

2,804,000 
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Effluent  of  Filler  No.  92. 

[Part*  per  100,000.] 


Qoan- 
AppUed. 

Oallooa 

per  Acre 

Daily 

for  Six 
Days  in  a 

Week. 

Tkxpbratukb 
Dbo.  F. 

Appbar^mob. 

Ammohia. 

1 

NiTBOGBV 

▲a 

• 

ft 
P 

2 

1897. 

• 

1 

<2 

• 

a 

• 

h 

1 

a 
H 

a 

i 

a 

a 

a 

• 

• 
o 

•c 

c 

i 

8.60 

• 

1 

1 

• 

S 

c 

Oxygon  Consul 

«  3 

e 

September, 

894,000 

62 

62 

Decided. 

0.88 

8.22 

.8073 

.12 

.0730  1.48 

141«.fiOO 

October,    . 

675,000 

59 

64 

Great. 

0.82 

4.86 

.4050* 

10.74 

.21 

.0210  1.83 

U«M06 

November, 

788,000 

48 

60 

Great. 

1.21 

S.67 

.4167 

7.81 

.24 

1 

.0077, 2.4* 

1408^006 

December, 

1,078,000 

47 

46 

Great. 

0.50 
0.84 

8.08 

.8700 

6.36 

1 

8.26 

I  -12 

.17 

.0063 
.0268 

1.61 

4TS400 

Average,   . 

820,000 

64 

66 

- 

8.71 

.3748 

1.84  1,086,000 

Filter  started  September  2.  Twenty-Inch  tank  Q\  feet  high,  bottom  perforated  with  i-ioeh 
\  inch  apart,  18  inohea  of  aand  over  gravel  anderdralna.  September  16  to  October  9,  enrfan 
inch  deep  daily ;  October  10  to  December  81,  aorfaoe  raked  3  Inehea  deep  daily ;  November  6, 8 
of  saod  lemoved ;  December  2, 1  inch  of  aand  removed;  Deeember  16, 8  incbea  of  aand  reaoTed. 

Effluent  of  Filter  No.  93. 

[ParU  per  100,000.] 


Qnan- 

tltv 

Applied 

Gallons 
per  Acre 

Daily 

for  Hlx 
Days  In^ 

Week. 

Tkmpbratukb. 

l>KO.  F. 

Appbaravob. 

AmconA. 

1 

1 

NiTBOOKH       ^ 

1 

_g 

1897. 

1 

e 
« 
s 

1 

s 
■e 

1 

• 

1 

• 

e 
S 

B 

a 

.2137 

• 

s 

1 

e 

10.65 

1 

i 
2 

s 
§ 

i  ' 

as      o 

J! 

September,    . 

787,000 

62 

62 

Decided. 

.48 

2.41 

0.97 

.3729  1.2» 

456.0Q0 

October, 

474,000 

64 

61 

Decided. 

.44 

8.04 

.1665 

10.06 

1.91 

.1125  0.80 

378,000 

November,    . 

607,000 

60 

49 

Great. 

.48 

2.08 

.1493 

9.15 

1.89 

.1227  .1.00 

840,000 

December,     . 

886,500 

46 

46 

Great. 

.60 

.48 

2.04 

.1647 
.1708 

6.82 

t 

8.92 

1 

1.23 
1.50 

.1669  1.00 

Hfll^Offft 

Average, 

676,000 

66 

66    ' 

1 

- 

2.89 

1 
.1088  1.04 

S7M80 

Twenty.two  inch  tank,  2^  feet  high,  with  faucet  in  bottom.    Twelve  Inehea  of  aand  over 
underdralna.    Effluent  of  Filter  No.  92  falla  on  the  anrfaoe  of  Filter  No.  93  after  dropping  S| 
through  the  air.    Surface  raked  1  Inch  deep  on  the  following  datee :  October  6,  25,  November  18^ 
December  6, 10, 13,  16, 16  and  27.    December  16, 1  inch  of  aand  removed. 


Filler  No.  95. 

Filter  No.  95  contains  4^  feet  in  depth  of  ashes  from  the  combas- 
tion  of  soft  coal,  and  was  put  in  operation  during  the  last  part  of 
October.  The  rate  of  filtration  maintained  has  been  100»000  gallons 
per  acre  daily,  with  the  results  shown  by  the  following  table  :  — 
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Effluent  of  Filter  No,  95. 

[ParU  per  100,000.] 


18»7. 


Norember,    . 
DeMmber,    . 

Arerage, 


Qoan- 

tity 
Applied. 

Gallons 

per  Acre 

Dally 

for  8ix 

Dityslna 

Week. 


100,000 
100,000 


100,000 


Tkmpkeatdbs. 
Deo.  F. 

Appbarauck. 

Ammomia. 

• 
B 

i  : 

e 

8.78, 
6.63 

7.16 

NlTBOOKK 
A8 

• 

S 

a 

a 

6 

1 

i 

0 

S 

8 

• 

B 
B 

• 

i 

1 

• 

1 

B 
1 

1 

• 

s 

1 

• 

J 

5 

Bacteria  per 
Centimeter. 

47 
46 

49 
47 

None. 
None. 

.04 
.02 

.08 

.8483 
.0800 

.0213' 

.0107 

.oieoj 

8.83 
2.24 

2.79 

.0487 
.0014 

.0241 

j.io 

.07 

14,000 
878 

60 

48 

None. 

.1887 

7,337 

Sewage  applied,  6  gallooa  six  timea  a  week  from  October  7  to  December  81.    Surface  raked  3  inohea 
deep  ODoe  each  week. 
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The  iDvestigatioDS  upon  the  purificatioD  of  water  by  sand  filtration 
have  been  continued  throughout  the  year.  Ten  experimental  sand 
filters  have  been  in  operation,  and  a  large  number  of  chemical  and 
bacterial  analyses  of  the  water  applied  to  and  the  effluent  from  these 
filters  has  been  made.  To  five  of  the  filters  Merrimack  River  water 
has  been  applied,  and  to  the  remainder,  water  has  been  applied  which 
has  been  made  more  polluted  than  the  river  water,  either  by  adding 
a  small  proportion  of  sewage  or  allowing  bacterial  growths  to  take 
place  within  it  before  filtration. 

Besides  determining  the  efliciency  of  the  filters  in  the  usual  man- 
ner by  analyses  showing  the  percentage  of  organic  matter  and  the 
total  number  of  bacteria  removed  during  filtration,  special  tests  have 
been  begun  to  show  the  percentage  removal  of  B.  colt  communis^  the 
characteristic  sewage  bacteria,  always  present  in  Merrimack  River 
water  and  of  course  present  in  larger  numbers  in  the  water  rendered 
more  polluted  by  the  addition  of  more  sewage  than  the  river  water 
contains.  The  efficiency  in  this  respect  of  continuous  and  intermit' 
tent  filters  is  being  particularly  studied,  and  also  the  efficiency  of 
the  Lawrence  city  filter,  2.5  acres  in  area,  which  supplies  the  city 
with  filtered  water.  Only  the  Lawrence  filter  results  in  this  line  of 
work  are  given  in  this  report,  it  being  thought  better  to  wait  until 
more  results  from  the  experimental  filters  \jere  obtained  before 
publishing.  The  study  of  the  efficiency  of  the  Lawrence  city  filter 
from  a  hygienic  stand-point  has  also  been  continued,  and  a  table  is 
given  showing  its  eflfect  upon  the  typhoid  fever  death-rate  of  the  city 
of  Lawrence. 

Application  or  Bacillus  Prodigiosus, 

Bacillus  prodigiosus  has  been  mixed  with  the  water  applied  to 
filters  Nos.  3B,  7A,  8A,  68,  69,  79  and  90  at  difierent  periods 
from  July  to  November.  The  general  plan  of  the  experiments  has 
been  the  same  as  in  previous  years.     This  mixture  has  been  applied 
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to  the  filters  in  the  proportion  of  1  part  of  solution  in  85,000  parts 
of  applied  water,  at  intervals  of  one  hour  for  ten  hours  daily  for 
six  days  in  the  week,  as  follows :  to  filters  No.  3  B,  7  A  and  8  A 
from  July  20  to  October  1 ;  to  filters  Nos.  68  and  69  from  July  20 
to  October  27  ;  to  Filter  No.  86  from  July  20  to  September  27 ;  to 
Filter  No.  79  from  August  23  to  September  20 ;  to  Filter  No.  90 
from  October  1  to  October  27. 

Numerous  examinations  of  the  efiluents  have  been  made  to  de- 
termine whether  this  germ  passed  through  the  filters.  In  addition 
to  the  regular  methods  of  examination,  roll  cultures  in  four  liter 
bottles  (see  annual  report  of  the  Board  for  1895,  page  597)  were 
made  from  time  to  time.  By  this  method,  50  cubic  centimeters 
of  the  water  could  be  examined  at  one  time ;  but  in  no  case,  when 
80  examined,  was  the  germ  found,  although  occasional  colonies 
appeared  on  the  plates. 

The  following  table  gives  the  number  present  in  the  water  applied 
to  the  filters,  and  the  number  found  in  the  various  efiluents  is  given 
with  the  tables  giving  the  total  number  of  bacteria  of  all  kinds 
found  in  the  efiluents.  It  will  be  seen  that  all  the  filters  removed  a 
much  greater  percentage  of  this  germ  than  of  the  river  bacteria. 


Average  Number  per  Cubic  Centimeter  of  BacUltM  Prodigiostis  in  Applied  Water 

for  Ten  Hours  Daily,  1897. 


DAT  or  MOKTB. 

Jnly. 

Aogiut. 

September. 

October. 

1 

- 

100 

n 

M 

82 

282 

24 

100 
85 
47 
118 
141 
224 

002 
801 
026 
874 

24 

86 

180 

47 

1,844 

#. 

687 

*t      •••••••••• 

8, 

•*•      •••••••••• 

4. 

687 

^      ********** 

5. 
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Average  Number  per  Cubic  CenlimeUr  of  Bacillus  Prodtgiosua  iit  Applied  Witter 
for  Ten  Bourg  DaUy,  ISS?— Concluded, 
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FlLTBATION  OF  MeBRIMAOK  KiTER  Water. 

The  largest  experimental  filters  to  which  river  water  has  beeo 
applied  during  the  year  are  filters  Xos.  3  B,  7  A  aod  8  A,  each  being 
^^g  of  aD  acre  in  area,  all  the  remaining  experimental  filters  de- 
scribed in  this  report  upon  water  filtration  being  ^g^s  of  an  acre 
in  area.  The  two  following  tables  present  the  average  chemical 
analyses  of  the  weekly  samples  of  river  water,  together  with  the 
daily  number  of  bacteria  contained  by  it. 

The  daily  average  number  of  bacteria  given  in  this  table,  and  in 
all  the  tables  showing  the  number  of  bacteria  present  in  the  effluents 
antal  filters,  is  the  average  of  at  least  two  and  some- 
iples  collected  at  different  hours  of  the  day. 
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Monthly  Averages  of  Analyses  of  Canal  Water  (Merrimaek  Biver). 

[PatU  per  100,000.] 
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Filter  No.  3B. 

Filter  No.  3  B  was  first  put  in  operation  in  September,  1893,  and 
the  results  obtained  from  it  up  to  Jan.  1,  1897,  have  been  published 
in  previous  reports.  The  filter  is  -^-^  of  an  acre  in  area,  and  con- 
tained during  1897  approximately  45  inches  in  depth  of  sand  of  an 
effective  size  of  0.23  millimeter,  and  was  operated  at  an  average  rate 
of  3,276,000  gallons  per  acre  daily.  It  is  an  intermittent  filter  and 
its  surface  is  uncovered  for  two  hours  each  day.  Operating  at  the 
rate  given  it  was  necessary,  in  order  to  remove  clogging  at  the  sur&oe, 
to  scrape  from  the  filter  \  inch  in  depth  of  sand  twenty-three  times 
during  the  year,  the  dates  being  given  on  a  following  table,  showing 
the  volume  of  water  passing  between  each  scraping.  The  surface  of 
the  filter  was  spaded  4  inches  deep  on  March  11,  and  6  inches  deep 
on  June  21  and  November  18.  Always  after  scraping,  the  surfiux 
was  raked  to  a  depth  of  1  inch,  and  the  filter  filled  slowly  from  below 
with  filtered  water. 

Owing  to  the  fact  that  the  water  was  drawn  out  of  the  canal  firom 
which  we  obtain  our  supply  of  Merrimack  River  water,  the  filter 
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was  out  of  operation  for  periods  varying  from  three  to  sixty  hours 
on  the  following  dates  :  January  5,  February  6,  27,  March  24,  April 
10,  May  12,  29,  June  5,  19,  26,  July  3, 10,  24,  31,  August  7,  14, 
21,  28,  September  4,  11,  18,  25,  October  2,  9,  16,  23,  30,  Novem- 
ber 20  and  December  4.  Owing  to  high  water  in  the  river,  the 
filter  was  out  of  operation  on  the  whole  or  parts  of  the  following 
days:  June  10,  11,  12,  13,  14,  15,  July  15,  16,  17,  December  15, 
16,  17,  18,  19  and  20.  This  filter  has  always  been  operated  inter- 
mittently, and  the  following  tables  present  the  average  chemical 
analyses  of  the  effluent,  together  with  the  daily  determinations  of 
the  number  of  bacteria  present  in  the  effluent  for  1897  :  — 


Average  Number  of  Bacteria  per  Cubic  Centimeter  in  the  Effluent  of  Filler  No.  3  B, 

1897. 
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EffluetU  of  Filter  No.  3  B. 

[Parte  per  100,000.] 
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Filter  No.  7  A. 

Filter  No.  7  A  is  a  continuous  filter  and  was  first  put  in  opera- 
tion during  September,  1893,  and  the  results  obtained  up  to  Jan.  1, 
1897,  have  been  published  in  previous  reports.  This  filter  is  j^^ 
of  an  acre  in  area,  and  contained  during  most  of  the  year  1897 
approximately  20  inches  in  depth  of  sand  of  an  eflfective  size  of 
0.26  millimeter,  but  during  part  of  the  year  a  much  less  de{)th  of 
sand.  The  average  rate  of  filtration  for  the  year  has  been  3,654,000 
gallons  per  acre  daily.  In  order  to  maintain  this  rate  the  filter  has 
had  to  be  scraped,  and  \  inch  of  sand  removed,  eleven  times  during 
the  year.  The  dates  of  scraping,  together  with  the  volume  of  water 
passing  between  each  scraping,  are  shown  by  the  table  on  page  472. 
Resides  these  scrapings,  the  surface  was  spaded  over  6  inches  deep 
on  January  16  and  November  7.  It  was  also  raked  1  inch  deep  on 
February  4,  March  11,  June  3  and  July  2.  After  scraping,  the 
surface  was  always  raked  1  inch  deep,  and  the  filter  was  then  filled 
slowly  from  below  with  filtered  water. 

Upon  April  26  the  depth  of  sand  had  become  so  reduced  by  the 
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many  scrapings  that  the  filter  was  refilled  ;  that  is,  15  inches  of  clean 
sand  were  mixed  with  the  remaining  sand  in  the  filter  in  the  follow- 
ing manner :  above  the  gravel  underdrains  were  placed  2  inches  of 
the  coarse  sand  always  placed  over  the  finer  gravel ;  above  this,  15 
iaches  of  new  sand ;  then  2  inches  of  mixed  clean  and  dirty  sand ; 
aod  above  this,  7  inches  of  the  sand  previously  in  the  filter.  Filtered 
water  was  applied  slowly  from  below  after  this  reconstruction,  and 
the.filter  allowed  to  stand  covered  with  water  for  twenty-four  hours 
before  filtration  was  started.  The  filter  was  out  of  operation  on 
account  of  low  water  in  the  canal  or  high  water  in  the  river  upon 
the  same  dates  during  the  year  that  were  given  in  the  description 
of  the  operation  of  Filter  No.  3  B.  The  following  tables  give  the 
average  chemical  analyses  of  the  effluent  of  this  filter,  together 
with  the  results  of  the  daily  determinations  of  the  number  of  bacteria 
present  in  the  effluent  for  1897 :  — 


Average  Number  of  BacUria  per  Cubic  Centimeter  in  Effluent  of  Filter  No,  7  A, 

1897. 
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66 
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Effluent  of  Filter  No  7  A. 

[Psrta  per  100,000.] 


Quantity 

of 
EfBuenL 

Gallons 

per  Acre 

Dally. 

Tbhpbratdeb. 
Dm.  F. 

i 

o 
.40 

Ammokia. 

• 

9 
B 

i 

.24 

HiraoGEV 
Aa 

Oxygen 

Consumed. 

^^  1 

1807. 

Applied 
Water. 

«2 

s 

a 

i 

• 

o 

£8 

< 

• 

1 

1 

i 

S 

•5 

IS 

•• 

January,  . 

8,874,000 

87 

85 

.0049 

.0187 

.037 

.0000 

.88 

70 

m 

Febraary, . 

8,265,000 

85 

84 

.85 

.0080 

.0142 

.19 

.023 

.0000 

.80 

n 

m 

March,      . 

2,040,000 

80 

88 

.84 

.0008 

.0116 

.15 

.014 

.0000 

.84 

68 

m 

April, 

1,748,000 

48 

41 

.46 

.0026 

.0122 

.14 

.056 

.0000 

.87 

58 

47 

May, . 

4,116^000 

50 

56 

.86 

.0019 

.0115 

.12 

.085 

.0000 

.88 

» 

m 

June, 

4,070.000 

64 

70 

.85 

.0018 

.0098 

.00 

.021 

.0000 

.84 

68 

47 

July, . 

8,816,000 

78 

78 

.45 

.0024 

.0128 

.14 

.046 

.0000 

1 

.44 

1» 

u 

Angnat,     •       • 

4,292,000 

08 

78 

.87 

.0011 

.0107 

.11 

.021 

.0000 

.88 

46    '     9 

1 

September, 

4.806,000 

60 

68 

.10 

.0005 

.0078 

.21 

.084 

.0000 

.25 

80 

18 

October,    . 

8,078,000 

58 

58 

.10 

.0010 

.0077 

.87 

.081 

.0000 

.» 

18 

IM 

November, 

4,004,000 

51 

45 

.88 

.0015 

.0115 

.27 

.041 

.0000 

.41 

76 

tt 

December, 

5,060,000 

47 

84 

.42 
.86 

.0011 
.0010 

.0068 

.21 
.19 

.022 

.0000 

.4T 

86 

II 

Average,    . 

8.654.000 

53 

52 

.0110 

.082 

.0000 

\.U 

60 

9N 

Ftlier  No.  8  A. 

Filter  No.  8  A  is  a  duplicate  in  coDstruction  of  Filter  No.  3B. 
It  is  '^\-^  of  an  acre  io  area,  was  first  put  in  operation  in  September, 
1893,  and  during  1897  it  contained  approximately  45  inches  in  depib 
of  sand  with  an  efiective  size  of  0.23  millimeter.  Filter  No.  3B  is 
an  intermittent  filter,  however,  while  Filter  No.  8  A  has  always  been 
operated  continuously.  During  1897  the  average  rate  of  filtration 
has  been  4,247,000  gallons  per  acre  daily.  In  order  to  maiDtiin 
this  rate,  the  surface  of  the  filter  has  been  scraped,  and  \  inch  of 
sand  removed  at  each  scraping,  sixteen  times,  upon  the  dates  given 
on  the  table  on  page  471.  Besides  these  scrapings,  the  sarfaceof 
the  filter  has  been  spaded  6  inches  deep  June  21  and  November  4. 
Always  after  scraping,  the  surface  has  been  raked  to  the  depth  of  1 
inch,  and  the  filter  then  filled  slowly  from  below  with  filtered  water. 

The  filter  has  been  out  of  operation  on  account  of  low  water  in  tbe 
canal  or  high  water  in  the  river  upon  the  same  dates  mentioned  in 
the  description  of  the  operation  of  Filter  No.  3B.  The  followisg 
tables  give  the  average  chemical  analyses  of  the  efiiuent  of  this  filter, 
together  with  daily  determinations  of  the  number  of  bacteria  preeeot 
in  this  eflluent  for  1897  :  — 
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Average  Number  of  Bacteria  per  Cubic  Centimeter  in  the  Effluent  of  Filter  No.  8  A, 

1897. 
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Effluent  of  Filter  No.  8  A. 

[PurU  p«r  100,000  ] 


Quantity 

of 
Effluent. 

Oallone 
per  Aere 
Daily. 

TBMPaiUTtTRB. 

Dko.  F. 

1 

.88 

AmCOHIA. 

4 

e 

1 
.24 

KiTBoan 

AS 

• 

§ 

I 

is 

IS 

•5 

1807. 

Ap^led 
Water. 

«2 

1 

e 

1 

Albu- 
minoid. 

• 

f 

1 

O  3  S 

Janaary,  . 

8,«87,000 

87 

86 

.0041 

.0111 

.044 

.0000 

.86 

82 

• 

February,         . 

8,096,000 

86 

84 

.86 

.0020 

.0096 

.18 

.080 

.0000 

.28 

n 

« 

March,      .       . 

8,8M,000 

89 

87 

.82 

.0020 

.0117 

.16 

.046 

.0000 

.82 

79 

m 

April.       .       . 

4,681,000 

48 

62 

.29 

.0012 

.0094 

.11  I 

.026 

.0000 

.81 

74 

m 

May, .       .       . 

4,388,000 

69 

68 

.28 

.0017 

.0094 

.11 

.086 

.0000 

1 

.81 

M 

% 

Jane, 

4,089,000 

04 

70 

.86 

.0044 

.0098 

.10 

.021 

.0000  , 

.84 

60 

0 

July, . 

4,606,000 

78 

76 

.48 

.0020 

.0104 

.14 

.094 

.0000 

.41 

24 

2f 

Angnet,    . 

4,602,000 

88 

72 

.84 

.0007 

.0096 

.16 

.022 

.0000 

.86 

43 

SI 

September, 

4,689,000 

80 

09 

.19 

.0008 

.0060 

.22 

.086 

.0000 

.22 

42 

a 

Oetober,    . 

8,818,000 

68 

68 

.18 

.0010 

.0072 

.87 

.029 

.0000 

.19 

88 

* 

NoTwnber, 

6,098,000 

61 

44 

.43 

.0011 

.0119 

.27 

.082 

.0000 

.46 

76 

« 

Deoember, 

4,882,000 

47 

87 

.86 
.82 

.0007 

.0080 

.21 
.19 

.084 

.0000 

.86 

80 

26 

ATerage,    . 

4,847,000 

68 

63 

.0018 

.0096 

.081 

.0000 

.88 

18 

Review  of  Remits  obtained  during  1897  from  Filters  JTos.  3  B, 

7  A  and  8  A. 

The  following  table  gives  the  average  chemical  analysis  for  the 
year  of  the  water  applied  to  these  filters  and  the  average  chemical 
analysis  of  their  effluents,  together  with  the  average  number  of 
bacteria  present  and  the  average  rate  of  filtration  of  the  filters  in 
gallons  per  acre  daily  :  — 


Rate  of 
Filtration. 

Gallons 

per  Acre 

Daily. 

Turbidity. 

1 

AmcoifiA. 

• 

s 

1 

.19 

NrrBO«KVA8 

1 

B 

e 
c  : 

hi 

M 

o 

' 

1 

Albu- 
minoid. 

• 

• 
« 

1 

• 

1 

-5» 
III 

s 

Rlrer  water 

- 

Slight. 

.46 

.0042 

.0178 

.019 

.0000  , 

.44 

7^ 

Effluent  of  Fllt«r  No.  8  B, 

8,278,000 

None. 

.86 

.0018 

.0100 

.19 

.012 

.0000 

.S4 

a 

Xfflaent  of  Filter  No.  8  A,     . 

4,247,000 

None. 

.82 

.0018 

.0096 

.19 

.081 

.0000  ; 

1 

■ 

BffliMBt  of  Filter  No.  7  A,     . 

8,664,000 

None. 

.86 

.0019 

.0110 

.19 

.082 

.0000 

.» 

■ 
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The  table  shows  that  the  two  filters  containiog  the  greatest  depth 
of  sand  have  given  the  best  results,  both  from  a  chemical  and  bacterial 
point  of  view,  although  Filter  No.  7  A  containing  only  about  one- 
third  as  great  a  depth  of  sand  as  the  other  two  filters,  has  given  an 
effluent  containing  Very  little  more  color  and  organic  matter  than  the 
effluent  of  the  deeper  filters. 

The  average  number  of  bacteria  in  the  applied  river  water  has  been 
7,922  per  cubic  centimeter,  the  highest  daily  average  occurring  in 
September,  when  14,448  bacteria  per  cubic  centimeter  were  found, 
and  the  least  number  in  June,  when  only  3^712  were  present  per  cubic 
centimeter.  The  average  number  of  bacteria  in  the  effluent  of  Filter 
No.  3  B  has  been  73  per  cubic  centimeter,  giving  an  average  bacterial 
efficiency  for  this  filter  of  99.08  per  cent.  The  effluent  of  Filter  No. 
7  A  has  contained  on  an  average  204  bacteria  per  cubic  centimeter, 
giving  an  average  bacterial  efficiency  for  the  year  of  97.43  per  cent., 
while  the  effluent  of  Filter  No.  8  A  has  contained  only  39  bacteria  per 
cubic  centimeter,  giving  an  average  bacterial  efficiency  of  99.49  per 
cent.  It  must  be  stated,  however,  that  Filter  No.  7  A  during  the 
seven  months  following  its  reconstruction  gave  an  effluent  contain- 
ing on  an  average  only  59  bacteria  per  cubic  centimeter. 

During  the  period  of  the  year  from  April  to  November  inclusive, 
the  average  efficiency  of  filters  Nos.  3  B  and  8  A  was  nearly  equal, 
but  during  the  four  cold  months  of  January,  February,  March  and 
December,  the  efficiency  of  Filter  No.  8  A  was  greater  than  that  of 
Filter  No.  3  B,  which,  being  operated  intermittently,  had  its  surface 
exposed  to  the  cold  each  day ;  the  highest  average  number  of  bac- 
teria per  cubic  centimeter  for  any  of  these  three  months  in  the 
effluent  from  Filter  No.  8  A  being  69,  while  the  highest  average 
number  of  bacteria  in  the  effluent  from  Filter  No.  3  B  for  any  month 
was  152. 

Volume  of  Water  passing  through  Filters  Nbs.  3  B^  7  A  and  8  A 

between  Times  of  Scraping. 

The  average  rate  of  filtration  of  Filter  No.  3  B  for  the  year  has 
been  3,276,000  gallons  per  acre  daily  ;  of  Filter  No.  7  A,  3,654,000 
gallons  per  acre  daily;  and  of  Filter  No.  8 A,  4,247,000  gallons 
{>er  acre  daily.  Filters  Nos.  7  A  and  8  A  are  continuous  filters, 
while  Filter  No.  3  B  is  an  intermittent  filter;  that  is  to  say,  in  oper- 
ating Filter  No.  3  B  the  water  is  drawn  down  and  the  filter  allowed 
to  drain  to  such  an  extent  that  its  surface  is  uncovered  and  free  from 
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water  for  two  hours  daily.  Filters  Nos.  3  B  and  8  A  coDtain  the 
same  depth  and  kind  of  sand,  namely,  approximately  45  inches,  with 
an  effective  size  of  0.23  millimeter,  while  Filter  No.  7  A  contains  20 
inches  in  depth  of  sand  of  an  effective  size  of  0.26  millimeter. 
Operating  at  the  rates  given,  it  has  been  necessary,  in  order  to 
maintain  this  rate  of  operation,  to  scrape  Filter  No.  3  B  twenty- 
three  times  during  the  year.  Filter  No.  7  A  eleven  times  and  Filter 
No.  8  A  sixteen  times.  The  depth  of  water  over  the  surface  of  fil- 
ters Nos.  3  B  and  8  A  has  averaged  15  inches  for  the  entire  year. 
The  depth  of  water  over  the  surface  of  Filter  No.  7  A  has  varied 
from  time  to  time,  the  greatest  depth  maintained  being  from  Novem- 
ber 15  to  November  18,  27  inches,  and  the  least  depth  from  Novem- 
ber 19  to  December  1,  10  inches;  the  average  depth  for  the  year 
being  17  inches.  As  stated  before,  almost  the  entire  depth  of  sand 
in  Filter  No.  7  A  was  new,  clean  sand  placed  there  during  the  last 
part  of  April,  1897,  while  the  sand  in  filters  Nos.  3B  and  8  A  was 
placed  in  the  filters  during  September,  1893,  and  has  since  been  in 
continuous  use,  these  filters  having  had  no  period  of  rest  except  i 
few  days«  when  they  were  out  of  operation  from  time  to  time,  owing 
to  low  water  in  the  canal  or  high  water  in  the  river. 

On  referring  to  the  records  of  these  filters  for  the  year  1896,  we 
find  that  Filter  No.  7  A,  containing  sand  during  that  year  which  hid 
been  in  use  for  four  years,  was  scraped  fourteen  times  during  its 
period  of  operation  of  nine  months  in  1896,  while  Filter  No.  8  A 
operating  at  approximately  the  same  rate  during  this  period  bad  to 
be  scraped  only  eleven  times ;  the  comparison  of  the  two  years  op- 
eration of  Filter  No.  7  A,  show  plainly  the  greater  ease  with  which 
water  passed  through  the  clean  sand  present  in  the  filter  during  1897 
than  it  did  through  the  sand  which  had  become  more  or  less  clogged 
from  use  during  1893,  1894,  1895  and  1896.  On  comparing  filters 
Nos.  3  B  and  8  A  in  this  respect,  it  is  seen  that  the  continuous  filter 
was  scraptjd  many  less  times  during  the  year,  although  operated  at 
the  greater  rate.  It  can  be  said  moreover  that,  while  it  was  the  con- 
stant effort  to  operate  Filter  No.  3  B  at  a  rate  equal  to  8  A,  this  wa$ 
impossible,  for  reasons  stated  on  page  516  in  the  report  of  1896. 
On  consulting  the  tables  it  will  be  found  that  very  varying  volumes 
of  water  pass  through  each  of  these  filters  during  periods  between 
scrapings,  owing  largely  to  the  different  character  of  the  water  ap- 
plied to  the  filters ;  that  is,  the  varying  quantity  and  quality  of  the 
matters  in  suspension  in  this  water  at  different  seasons  of  the  year. 
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Filler  No.  3B. 


DATS  or  SORAPIVO. 

ActoAl  Number 
ofOallona 

filtered  between 
Scraplnca. 

Nnmber  of 
Qallona  filtered 

between 
Scrapings  (per 

Acre  or 
Filter  Surface.) 

Date  or  Soxapino. 

Actual  Number 
<tf  Gallons 

filtered  between 
Scraplnga. 

Nnmber  of 
Qalloni  filtered 

between 
Scraping*  (per 

Acre  of 
Filter  Surface.) 

1807. 

Jan.      12, 

200,708 

41,060,800 

Jane 

1807. 

a.     . 

271,014 

64,382,800 

Jan.     26,      . 

288,808 

47,721.200 

June 

31.       . 

213.662 

42,710,400 

Feb.       6, 

206,088 

41/>13,200 

Jnly 

1.     . 

147,803 

29,678.600 

Feb.     17.       . 

137,202 

27,440,400 

Jnly 

20.       . 

161,049 

30,209.800 

Mareh    8, 

189,878 

87,976,800 

Aug. 

4. 

168.341 

38.268,200 

March     8,       < 

86,808 

17.101,800 

Aug. 

38,       , 

262.867 

62.671.400 

March  24, 

810,787 

82,167,400 

Sept. 

22. 

296.849 

60.860,800 

Mareh  SO, 

87,488 

17,487,800 

Oct. 

27,       , 

410.418 

82.088.600 

April      6, 

100,288 

21,868,800 

Nov. 

8.       , 

118.618 

22.708,600 

April    28,       . 

822,872 

84,674.400 

Nov. 

18.       , 

108,919 

20.788,800 

May        6,       . 

206,308 

41,061,200 

Dec. 

28,       . 

446,117 

89.028.400 

May      17, 

108,002 

80,618.400 

The  atirface  waa  raked  1  Inch  deep  May  27  and  Jane  16.  and  apaded  over  to  the  depth  of  6  Inehaa 
November  18. 


FUter  No.  8  A. 


Datb  or  SomAPUo. 


Jan. 
Jan.  23, 
Feb.  9, 
Feb.  23. 
March  16, 
AprU  17. 
May  12, 
May    25i 


1S97. 

6, 


Actual  Number 
ofOallona 

filtered  between 
Scraplnga. 


Number  of 
(lallonfl  filtered 

between 
Scrapings  (per 

Acre  of 
FUter  Surface.) 


762.406 
863,319 
276.847 
179,782 
281,249 
676,346 
669.136 
241.680 


162,499.000 
70,663,800 
66.860,400 
36.966.400 
62.849.800 
136.269.000 
111.827,000 
48.816,000 


DATI  or  SOIAPIKO. 


Actual  Number 
ofOallona 

filtered  between 
Scrapings. 


18»7. 

Jane  21, 

Aug.  19. 

Sept.  16. 

Oct.     6. 

Oct.   26. 

Nov.    4, 

Dec.  14, 

Dec.  22, 

3n,068 
1,066,839 
467.784 
408.161 
806.768 

99.698 
891.066 

26.621 


Number  of 
Gallons  filtered 

between 
Scrapings  (per 

Acre  of 
Filter  burface.) 


76.411,200 

211.167.800 

93,646.800 

80.682.200 

61.363.200 

19.939,200 

178.213,200 

6.324.200 


The  aarfaee  waa  apaded  over  6  Inchea  deep  November  4. 
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FiUer  1 

Vb.  7  A. 

DATS  or  BOBAPING. 

Actnal  Nnmbtr 
of  Qaliont 

filtered  between 
Scrnpingt. 

Knmber  of 
OailoiiB  filtered 

between 
Scraping*  (per 

Acre  of 
Filter  Horface.) 

DATa  or  SciAnMo. 

Knabcrof 
Aotaal  If  amber  Oallonft  flltar«4 

of  Gallon*              brtwcee 

filtered  between    8eraplnf«  (per 

Sctaplngs.              Acreof 

Filter  ^■rCM•.) 

Jan.    16, 

March  16, 

May    27,        .       . 

Jnly    21, 

Aag.    10, 

Aag.  81, 

499,682 
928,886 
826,047 
700,291 
886,922 
872,674 

99,916,400 

184,677,000 

166.009.400 

140.068.200 

67,184,400 

74.614.800 

Bept.  28, 

Oct.  19, 

Not.    9, 

Not.  17,        .       . 

Dm.  11,        •       . 

468,292 

844,718 
864,829 
108,063 
404,831 

t8.6&8,4ll 
68.94S,I0» 
10,966^ 
21.6t2,i» 
80,98a,SM 

The  surface  was  raked  1  looh  deep  February  4,  March  1,  Jane  28  and  July  2.  It  waa  apMied  ercr  • 
loebea  deep  November  17. 

The  Effect  upon  Bacterial  Efficiency  —  reckoned  by  Per- 
centages—  or  Increased  Numbers  of  Bacteria  in  the  Ap- 
plied Water. 

It  is  castoinary  to  show  the  results  of  the  operation  of  a  filter  bj  t 
calculation  of  the  percentage  of  bacteria  removed  from  the  applied 
water  by  that  filter.  It  is  more  satisfactory,  however,  to  know  the 
actual  number  of  bacteria  present  in  the  effluent.  A  study  of  the 
results  obtained  for  the  year  from  the  three  filters,  a  brief  account  of 
which  has  just  been  given,  shows  that,  while  the  highest  number  of 
bacteria  in  the  applied  water  occurred  in  September  and  the  lowest 
number  in  June,  yet  with  filters  Nos.  3B  and  8  A,  containing  the 
same  depth  of  sand,  rather  better  percentage  results  were  obtained 
during  September  than  during  June,  showing  that,  with  these  filters 
and  with  the  kinds  of  bacteria  which  we  find  in  the  applied  water, 
the  increase  of  bacteria  to  the  number  shown  by  the  highest  average, 
namely,  14,448  per  cubic  centimeter  in  September,  had  no  eflfect  upon 
decreasing  the  average  percentage  removal  of  bacteria  from  the  ap- 
plied water  although  the  actual  number  of  bacteria  found  in  the  efflu- 
ent of  each  filter  was  twice  as  great  in  September  as  it  was  in  June. 

Two  experiments  upon  this  point,  by  which  the  bacteria  in  the 
applied  water  were  increased,  are  as  follows :  in  one  case  the  in- 
creased number  of  bacteria  was  accomplished  without  increasing 
the  organic  matter  in  the  water,  and  in  the  other  case  the  organic 
matter  was  slightly  increased.  These  two  experiments  were  made 
with  filters  Nos.  43  and  90. 
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Filter  No.  43. 

Filter  No.  43  was  first  put  into  operation  during  1893,  and  con- 
tained, during  1897,  3  feet  in  depth  of  sand  with  an  efiective  size  of 
0.26  millimeter.  Up  to  September  1  the  water  applied  to  this  filter 
was  untreated  Merrimack  River  water,  that  is,  water  of  exactly  the 
same  character  and  containing  the  same  numbers  of  bacteria  as  the 
water  applied  to  the  filters  already  described,  and  contained  to  that 
date  an  average  7,500  bacteria  per  cubic  centimeter.  The  average 
rate  of  operation  of  the  filter  up  to  September  1  was  4,500,000 
gallons  per  acre  daily. 

Beginning  September  I,  the  river  water,  before  being  applied  to 
the  filter,  was  allowed  to  stand  in  a  galvanized-iron  tank,  the  sides 
of  which  were  exposed  to  their  entire  depth  to  the  sun's  rays  and 
the  generally   high  temperature   of   the   months   of  August  and 
September.     To  the  water  in  this  tank  was  also  applied  a  species 
of  bacillus  known  as  B.  Ramosus.     The  application  of  this  bacteria 
and  its  growth  in  the  water,  together  with  the  multiplicatioii  of  the 
kinds  of  bacteria  already  in  the  water,  increased  the  total  number 
to  such  an  extent  that  during  the  following  six  weeks  the  average 
number  in  the  water  applied  to  the  filter  was  74,700  per  cubic 
centimeter,  or  about  ten  times  as  many  as  during  the  earlier  period 
from  May  1  to  August  15.     During  the  first  period,  the  average 
number  of  bacteria  present  in  the  efluent  of  the  filter  was  85  per 
cubic  centimeter,  thus  giving  an  average  bacterial  efficiency  for  the 
filter  of  98.88  per  cent.     During  the  period  of  application  of  in- 
creased numbers  of  bacteria,  the  number  in  the  efiluent  averaged 
224  per  cubic  centimeter,  a  number  nearly  three  times  as  great  as 
previously  found  in  the  efSuent ;  but,  owing  to  the  greatly  increased 
number  in  the  applied  water,  the  average  bacterial  efficiency  of  the 
filter  for  the  second   period,  reckoned  as   percentage  of  bacteria 
removed,  was  increased  to  99.70  per  cent.     The  tables  showing  the 
daily  determinations  of  the  number  of  bacteria  in  the  applied  water 
during  September  and  in  the  efiJuent  during  the  entire  period  of 
operation  follow.     Details  of  the  operation  of  the  filter  during  the 
year  are  as  follows  :  — 

The  surface  was  scraped  and  approximately  0.35  of  an  inch  of 
sand  removed  upon  the  following  dates :  June  3,  July  20,  August 
3, 13,  27,  September  17  and  29.  September  8,  the  rate  was  reduced 
to  3,000,000  gallons  per  acre  daily.     Owing  to  low  water  in  the 
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canal,  the  filter  was  out  of  operation  npoo  the  following  dates: 
May  12,  29,  June  5,  19,  26,  July  3,  10,  24,  31,  August  7,  14,  21, 
28.  Seotember  4.  11.  18  and  S.*). 
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Average  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter  No.  43  — 

Concluded. 


DAT. 


Ifaj. 


Jone. 


July. 


Aofott. 


Seplembtr. 


1«. 
IT. 
18. 

1». 
SO, 

21. 

22. 


24. 


26, 
27, 
28, 

«). 
«• 


- 

80 

- 

42 

84 

28 

- 

81 

M 

17 

- 

28 

41 

21 

68 

- 

46 

- 

40 

100 

84 

02 

18 

188 

81 

81 

40 

- 

- 

27 

88 

807 

27 

26 

182 

818 

4e 

88 

- 

148 

80 

80 

186 

100 

20 

- 

81 

88 

25 

71 

112 

86 

88 

118 

86 

- 

- 

118 

124 

187 

- 

- 

88 

120 

144 
661 
276 

284 
88 

170 
00 

888 

186 

400 
480 
888 

224 


Filter  No.  90. 
Upon  August  31,  Filter  No.  90,  coDtainiog  2  feet  io  depth  of 
sand  with  an  effective  size  of  0.23  millimeter,  was  put  into  opera- 
tion, filtering  river  water  at  the  rate  of  3,500,000  gallons  per  acre 
daily.     This  filter,  after  the  end  of  the  period  of  biological  con- 
struction, gave  an  efluent  containing  no  more  bacteria  per  cubic 
centimeter  than  we  should  expect  to  find  in  the  effluent  of  a  new 
filter  of  this  depth  and  character  of  sand,  operating  at  the  rate 
named.     Beginning  November  1,  a  small  volume  of  sewage  was 
added  to  the  applied  water,  enough  to  increase  the  average  number 
of  bacteria  from  about  9,000  to  26,000  per  cubic  centimeter.     Of 
course,  the  addition  of  the  sewage  slightly  increased  the  amount  of 
organic  matter  present  in  the  applied  water,  and  hence  undoubtedly 
a  more  efficient  deposit  of  gelatinous  organic  matter  gathered  in  the 
upper  few  inches  of  the  sand  in  the  filter.     Owing  to  this,  although 
the  applied  bacteria  had  been  increased  three- fold,  the  number  in  the 
effluent  was  decreased  during  this  month,  as  shown  by  a  following 
table  ;  thus  differing  from  the  action  of  Filter  No.  43,  when  increased 
numbers  of  bacteria  were  added  without  appreciably  changing  the 
amount  of  organic  matter  in  the  water  applied. 
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Operating  at  the  rate  given  and  with  the  quality  of  water  de- 
scribed, it  was  necessary  to  scrape  the  surface  of  Filter  No.  90  and 
remove  approximately  0.3  of  an  inch  of  sand  upon  October  6, 19,  27, 
November  3, 13,  17  and  28.  The  following  tables  give  the  chemical 
analyses  of  the  effluent  of  the  filter,  together  with  the  number  of 
bacteria  present  each  day  in  the  effluent.  During  December  the 
filter  was  used  for  another  experiment,  as  will  be  explained  on 
page  486. 


Average  Number  of  Bacteria  per  Cubic  CerUimeler  in  Effluent  of  Filter  No.  90, 

1897. 


S«pt«mlMr. 

OOTOBKB. 

NoTcmber. 

DAT  or  MOSTR. 

Water 

B.Prodlfl. 

iMCCBBOCf. 

BftcterUu 

OtOf. 

'(.•          ••••.          • 

62.000 

264 

0 

Oil 

68 

«.        . 

80.0U0 

186 

0 

00 

66 

3.      . 

40.000 

• 

• 

82 

62 

*.      < 

10,400 

841 

1 

07 

97 

6.      . 

• 

108 

0 

166 

- 

«.      . 

. 

148 

1 

146 

66 

7,      , 

7,800 

80 

1 

. 

61 

8.      . 

2.M0 

66 

1 

164 

64 

«.      . 

8,000 

117 

0 

8U 

84 

10.      . 

8.200 

. 

. 

101 

76 

11.      . 

000 

808 

0 

128 

68 

12.      . 

_ 

477 

0 

196 

• 

13.      . 

^9oo 

74 

0 

78 

M 

14.      , 

8.800 

182 

0 

• 

m 

16.      . 

2,000 

100 

0 

118 

161 

16,      , 

1.400 

T86 

0 

76 

78 

17.      . 

1.050 

- 

• 

60 

66 

18,      . 

400 

888 

s 

1            66 

61 

1*.      . 

. 

160 

0 

1            72 

. 

20,      < 

1,700 

172 

0 

81 

72 

21.      . 

660 

818 

0 

• 

166 

22.      . 

601 

162 

0 

196 

47 

28.      . 

21T 

410 

0 

108 

148 

«.      . 

264 

. 

• 

217 

182 

26.      , 

168 

188 

1 

■m 

• 

M.      . 

• 

188 

1 

260 

• 

27.      , 

880 

00 

0 

111 

M 

28. 

218 

60 

0 

• 

71 

20.      . 

218 

841 

0 

266 

1            66 

80. 

883 

148 

0 

143 

64 

81.      , 

•■ 

• 

" 

~ 

- 

Effluent  of  Filter  No.  90. 

[Parts  per  100,000.] 


18»7. 


September, . 
October.  • 
November.  . 
December,  . 

Average. 


Qoantlty 

of 
Effluent. 

Gallons 

p«r  Acre 

Dally. 


8,148,000 
8.067,000 
6,898.000 
8.296,000 


8.960,000 


Tkmpbratubk. 
Dbo.  F. 


IS 


a 

s 

i 


60 
68 
61 
68 


66 


64 
64 
42 
62 


68 


.26 
.28 
.64 
.29 


.84 


Ammoiiia. 


.OMl 


• 

^ 

B-i 

e 

£8 

k 

< 

.0041 

.0116 

.0038 

.0098 

.0078 

.0140 

.0007 

.0078 

.0107 


,     KlTMOBV 

1             AS 

i 
1 

J 

a 

mtm 

O 

S 

K 

.29 

.034 

.0000 

.87 

.086 

.0000 

.80 

.027    .0006 

.41 

.116   .0000 

.84 


B 


eS 

M 

o 


.068  l.OOOl    > 

I  I 


11 


•  5 


.29 

. 

.26 

Ill 

.66 

is; 

.26 

n 

\m 
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Intermittent   and   Continuous    Filtration    or    Water    more 

POLLUTED    than    MeRRIMAOK    RiVER    WaTER. 

In  the  report  of  the  Board  for  1896,  a  summary  was  given  of  the 
results  obtained  from  three  years  and  three  months'  operation  of 
filters  Nos.  3  B  and  8  A,  the  most  important  water  filters  which  have 
been  in  operation  at  the  station  for  the  past  ten  years.  This  sum- 
mary seemed  to  show  that,  with  water  containing  no  more  organic 
matter  than  that  flowing  in  the  Merrimack  River,  and  always  con- 
taining a  considerable  percentage  of  dissolved  oxygen,  as  the  river 
water  does,  continuous  filtration  is  fully  as  successful  and  efiective 
as  intermittent  filtration. 

The  results  of  the  present  year,  already  given  on  previous  pages, 
seem  to  confirm  those  published  in  the  summary  in  last  year's  report. 
The  continuous  filter  has  certainly  removed  a  greater  percentage  of 
the  total  number  of  bacteria  in  the  river  water  than  has  the  inter- 
mittent filter. 

During  1896  two  filters  were  started  to  learn  what  results  could 
be  obtained  by  continuous  and  intermittent  filtration  of  water  more 
polluted  than  the  Merrimack  River  water.  Interesting  results  ob- 
tained from  these  filters  were  published  in  last  year's  report,  and  the 
filters  have  been  continued  in  operation  during  1897.  The  following 
tables  give  the  average  chemical  analyses  of  the  water  applied  to 
these  filters  and  the  average  daily  number  of  bacteria  contained  in 
this  water.  A  study  of  the  tables  and  a  comparison  with  the  table 
showing  the  average  analyses  of  Merrimack  River  water,  presented 
on  page  462,  will  show  that  the  water  applied  to  these  filters  has 
contained  nearly  two  and  one-half  times  as  much  organic  matter 
determined  as  albuminoid  ammonia  as  the  river  water,  and  that  the 
free  ammonia  averaged  .1400  of  a  part,  as  compared  with  .0042  of 
a  part  in  the  river  water.  The  organic  matter  determined  as  oxygen 
consumed  was  only  very  slightly  increased,  the  bacteria  were  fully 
twenty-five  times  as  great  in  the  polluted  water  as  in  the  river 
water,  and  the  amount  of  dissolved  oxygen  present  in  this  water  as 
it  ran  upon  the  filter  averaged  70  per  cent,  of  that  necessary  for 
saturation. 
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Average  Analyses  of  WcUer  applied  to  Fitters  Nos.  68  and  69. 

[Parti  per  100,000.] 


Tempera- 
ture. 

Deg.  F. 

• 
la 
9 

o 

Ammonia. 

i 

i 
6 

.66 

NiTBOOBM 

A  A 

• 

a 

J 
1 

H 

o  > 

u 
Z 

g 

1 

ALBUMIKOID. 

Ao 

^^ 

1 

• 

69 

1S97. 

1 

1 

a 
1 

January,  . 

87 

.46 

.1883 

.0647 

.0487 

.084 

.0013 

.66 

- 

193,781 

Febmary, 

86 

.42 

.1870 

.0460 

.0386 

.49 

.081 

.0028 

.44 

- 

204,022 

March,      .       . 

89 

.44 

.1066 

.0606 

.0410 

.48 

.026 

.0027 

.60 

- 

160,277 

April, 

48 

.61 

.1668 

.0447 

.0863 

.86 

.023 

.0012 

.64 

90 

168,472 

May. .       .       . 

69 

.46 

.1800 

.0490 

.0890 

.47 

.028 

.0018 

.64 

67 

184,800 

Jan*, 

64 

.46 

.1887 

.0688 

.0488 

.86 

.086 

.0017 

.68 

67 

144.976 

July, . 

78 

.00 

.1080 

.0600 

.0340 

.47 

.029 

.0022 

.60 

46 

206,462 

Aagnat,    . 

68 

.68 

.1700 

.0626 

.0860 

.60 

.026 

.0008 

.66 

62 

284,404 

September, 

90 

.8A 

.2777 

.0269 

.0180 

.84 

.024 

.0003 

.86 

67 

167,066 

October,   . 

68 

.80 

.0082 

.0206 

.0178 

.84 

.016 

.0004 

.82 

76 

62,877 

Norember, 

61 

.42 

.0864 

.0291 

.0216 

.62 

.046 

.0004 

.41 

69 

104,217 

DecemDer, 

47 

.60 

.46 

.0698 

.0223 

.0182 

.88 

.46 

.044 

.0007 

.41 

86 

116,404 

ATera^e,    . 

63 

.1441 

.0416 

.0818 

.080 

.0014 

.48 

70 

169,641 

Filters  Nos.  68  and  69. 

Filter  No.  68  was  6rst  put  in  operation  on  May  18»  1896»  and  it 
has  contained  during  1897  approximately  ^5  inches  in  depth  of  sand 
with  an  effective  size  of  0.23  millimeter.  This  filter  was  operated 
as  a  continuous  filter  during  1897  up  to  August  25.  From  that  date 
until  the  end  of  the  year  it  was  operated  as  an  intermittent  filter ; 
that  is,  its  surface  remained  uncovered  four  hours  daily  from  August 
25  to  November  10,  and  two  hours  daily  from  November  11  to 
December  31 ;  the  filter  being  allowed  to  drain  as  thoroughly  as  it 
would  during  the  time  that  the  surface  was  free  from  water.  Refer- 
ring to  the  table  showing  the  character  of  the  water  applied  to  this 
filter,  it  will  be  seen  that  the  organic  matter  in  it  was  considerably 
greater  during  the  first  eight  months  of  the  year  than  during  the 
four  remaining  months,  and  the  same  can  be  said  in  regard  to  the 
number  of  bacteria  present.  The  average  analyses  of  the  applied 
water  for  these  two  periods  are  as  follows :  — 
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[ParU  per  100,000.] 


i 

a 

Ammovia. 

• 

9 
B 

"C 

o 

Z 

1.47 
.41 

MiTSOour 

• 

B 

g 

J 
1 

O  H 

1 

3 

1997. 

1 

ALBCMIMOID. 

• 

c 

Nltrttet. 

^ 

« 

Z 
a 

1 

B^            CB 

1^  1= 

Jannary  to  Anguat,  loclaalve, 
Beptember  to  December,  loclualve,     . 

.47 
.41 

.1622 

.1161 

1 

.0600 
.0279 

.0388 
.0206 

.029 
.032 

.0018 
.0006 

.6S 

.40 

02       2IU7« 

71     injM 

It  will  be  seen  from  these  averages  that  during  the  last  foar 
months  of  the  year  the  water  still  contained  very  much  more  organic 
matter  than  the  river  water,  and  the  bacteria  present  exceeded 
100,000  per  cubic  centimeter.  The  average  analyses  of  the  effluent 
of  the  filter  for  these  two  periods  are  as  follows :  — 


Rate  of 
Filtration. 

Gallons 

p«r  Acre 

Dally. 

i 

Ammoiiia. 

6 

1 

U 

.61 
.48 

NrraooKif 
▲a 

• 

a 

1     b  . 

i 

• 

1 
II 

< 

• 

1 

2 

• 

Si 
a; 

B 
BO 

M 

o 

C  M 

2 

January  to  Auguat,  iDclnalve,        . 
September  to  December,  loelnaiye, 

1,081,876 
1,469,400 

.41 
.29 

1 

.1444.0223 
.0209.0119 

.019 
.072 

.0002 
.0000 

.87       U  1     %MB 

.29       69  i     1,664 

» 

These  averages  show  clearly  that  much  better  results  were  obtained 
when  the  filter  was  being  operated  intermittently,  although  the  rate 
of  filtration  was  greater  by  about  370,000  gallons  per  acre  daily  dar- 
ing the  period  of  interiyittent  operation.  It  will  be  particularly 
notice  d  that,  in  addition  to  the  better  results  obtained  in  regard  to 
the  removal  of  organic  matter  and  bacteria,  the  percentage  of  dis- 
solved oxygen  was  practically  the  same  in  the  efiluent  as  in  the 
applied  water  during  the  second  period,  while  during  the  period  of 
continuous  operation  the  amount  of  free  oxygen  was  very  much  re- 
duced while  the  water  was  passing  through  the  filter. 

Referring  to  the  bacteria  in  the  water  applied  to  and  the  effluent 
from  this  filter,  it  will  be  seen  that  the  numbers  present  in  the  efflu- 
ent were  five  times  as  great  during  the  period  of  continuous  opera- 
tion as  they  were  during  the  period  of  intermittent  operation,  the 
bacterial  efficiency  of  the  filter  for  the  period  of  continuous  opera- 
tion being  96.2  per  cent.  For  the  entire  period  of  intermittent 
operation  the  bacterial  efficiency  of  the  filter  was  98.5,  and  if  we 
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« 

omit  the  month  of  September,  when  the  filter  had  not  reached  the 
state  of  efficiency  which  it  finally  obtained  towards  the  end  of  the 
month,  it  will  be  seen  that  the  bacterial  efficiency  of  the  filter  was 
99.4  per  cent,  for  the  last  three  months  of  intermittent  filtration. 

Keceiving  the  quality  of  water  which  it  has,  and  operated  at  the 
rates  given  in  the  table,  the  surface  of  the  filter  has  had  to  be  scraped 
and  approximately  0.3  of  an  inch  of  sand  removed  upon  the  follow- 
ing dates:  January  1,  15,  27,  February  12,  March  3,  22,  April  29 
and  August  13.  Subsequent  to  this  last  date,  instead  of  scraping 
the  filter's  surface  it  was  raked  to  the  depth  of  1  inch  at  times  of 
clogging,  and  on  the  following  dates :  September  14,  November  4, 
27  and  December  23. 

Filter  No.  69  was  first  put  in  operation  on  May  18,  1896,  and  has 
contained  during  1897  approximately  45  inches  in  depth  of  sand 
with  an  effective  size  of  0.23  millimeter ;  that  is,  it  was  a  duplicate  in 
regard  to  size  and  depth  of  sand  of  Filter  No.  68.  It  has  received 
daring  the  entire  year  water  of  the  same  quality  as  that  applied  to 
Filter  No.  68,  but  has  been  operated  intermittently  instead  of  con- 
tinuously. As  a  result  of  this  method  of  operation  the  effluent  of 
the  filter  has  been  well  purified  from  a  chemical  point  of  view  during 
the  entire  year,  and  it  has  contained  as  an  average  55  per  cent,  of 
the  amount  of  oxygen  necessary  for  saturation  of  the  water.  The 
average  number  of  bacteria  in  the  effluent  for  the  year  has  been  613, 
giving  an  average  bacterial  efficiency  of  99.64  per  cent. 

Operating  the  filter  in  the  manner  described,  and  at  the  rate  given 
in  the  table,  it  has  been  necessary  to  scrape  the  surface  and  remove 
approximately  0.3  of  an  inch  of  sand  on  the  following  dates  :  Janu- 
ary 1,  12,  19,  27,  February  1,  22,  March  6,  19,  April  2,  23,  July 
14  and  November  4.  The  surface  was  raked  1  inch  deep  on  May  10, 
20,  June  17  and  November  26,  and  2  inches  deep  on  September  14. 
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Effluent  of  Filter  M.  68. 

[Purtt  per  100,000.] 


QuanUty 

of 
Effluent. 

Gallons 

per  Acre 

Daily. 

TKMPBKATUftK. 

Dbo  F. 

1 

.88 

AMHOXtAf 

i 

i 

.60 

NiTBOOBN 
▲8 

Oxygen 

Consumed. 

Percent  of  Dis- 
solved Oxygen. 

Bacteria  per 
Cubic    Centi- 
meter. 

1807. 

IS 

< 

a 

s 

■ 

Albu- 
minoid. 

• 

1 

Nitrites. 

Jaoaary,   . 

901,000 

87 

44 

.1700 

.0200 

.010 

.0003 

.40 

8 

8,415 

February, 

1,090,000 

86 

49 

.48 

.1875 

.0254 

.61 

.006 

.0000 

.33 

9 

8,089 

March, 

1,080,000 

39 

50 

.80 

.1406 

.0195 

.52 

.018 

.0002  j 

1 

.31 

20 

6,854 

April,        .       . 

1,092,000 

48 

61 

.41 

.1567 

.0293 

.88 

.030 

.0004 

.33 

18 

10,014 

May, . 

1,091,000 

59 

59 

.80 

.1900 

.0330 

.39 

.007 

.0000 

.40 

12 

8,132 

June, 

1,110,000 

64 

60 

.38 

.1165 

.0192 

.46 

.031 

.0001 

.87 

18 

4,896 

July, .        • 

1,064,000 

78 

71 

.48 

.1165 

.0172 

.49 

.015 

.0003 

1 

.41 

9 

11,922 

AofDat,     . 

1,147,000 

68 

71 

.46 

.0774 

.0162 

.66 

.037 

.0002 

.89 

22 

11,570 

September, 

1,248,000 

60 

61 

.27 

.0019 

.0121 

.8^ 

.064 

.0000  ; 

.28 

78 

4,612 

October,    • 

1,894,000 

68 

59 

.22 

1 

.0007 

.0094 

.87 

.040 

.0000 

.24 

89 

845 

NoTember, 

1,628,000 

61 

58 

.28 

.0038 

.0117 

.51 

1  .110 

.0001 

.28 

67 

809 

Deeeoaber, 

1,800,000 

47 
63 

64 

67 

,82 

.86 

1 

.0012 

.0080 

.40 

.48 

.108 

.0000 
.0001 

1 

.30 

74 

260 

Average,    . 

1,227,000  ' 

1 

.0960 

.0183 

.040 

.34 

35 

8,049 
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Effiuent  of  FiUer  No  69. 
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Filtration  of  the  EffluenU  of  Filters  ^Toa.  68  and  69. 
The  effluents  of  these  two  filters  have  been  applied  to  a  third  fil- 
ter. Filter  No.  79.  This  filter  contains  4  feet  in  depth  of  sand  of 
an  efifective  size  of  0.23  millimeter,  and  the  average  rate  of  filtration 
for  the  year  has  been  4,091,000  gallons  per  acre  daily.  The  bacte- 
ria] results  obtained  during  1897  have  not  been  entirely  satisfactory, 
bnt  exceedingly  interesting.  The  water  applied,  having  already 
passed  through  the  sand  filters  Nos.  68  and  69,  has  had  removed 
from  it  the  oi^anic  matter  essential  in  coating  the  sand  grains  of  a 
filter  to  a  certain  depth,  in  order  that  good  bacterial  efficiency  may 
be  obtained. 

The  following  tables  give  the  average  chemical  analyses  of  the 
effluent,  and  the  average  daily  number  of  bacteria  in  the  water  ap- 
plied to  and  the  effluent  from  this  filter.  In  studying  the  table 
showing  the  number  of  bacteria  in  the  applied  water,  which,  as  has 
been  stated,  was  the  combined  effluent  of  Filters  Noa.  68  and  69,  it 
vrill  be  noticed  that  the  average  daily  Dumber  is  much  greater  than 
afaowD  by  the  tables  giving  the  average  daily  numbers  of  bacteria  io 
the  effluents  of  the  two  filters.  The  reason  of  this  was  that,  before 
being  applied  to  the  third  filter,  the  effluents  were  stored  for  a  period 
of  several  hours  each  day  during  a  portion  of  the  year  in  a  wooden 
tank,  and  dnring  the  remainder  in  a  galvanized-iroo  tank.    On  account 
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of  this  storage  there  was  a  very  marked  growth  of  bacteria  in  the 
filtered  water.  The  reason  of  this  growth  is  not  entirely  understood, 
but  a  large  number  of  experiments  have  been  made  to  determine  the 
cause. 

Growth  of  Bacteria  in  Filtered  Water. 

The  effluent  from  the  Lawrence  city  filter,  when  pumped  into  the 
reservoir,  contains  a  certain  small  number  of  bacteria,  and  samples 
taken  from  the  reservoir  show  at  most  only  a  slight  increase  of 
numbers  as  compared  with  the  number  present  when  the  water  enters 
the  reservoir ;  that  is,  when  filtered  water  is  stored  in  a  large  body, 
the  numbers  of  bacteria  decrease  rather  than  increase.  When  th« 
filtered  watier  from  our  two  small  filters,  however,  was  stored  in  t 
tank  which  would  hold  only  about  70  gallons,  there  was  a  very  great 
increase  in  the  numbers  of  bacteria.  It  was  thought  that  the  reason 
of  this  increase  was  not  by  a  growth  in  the  water  itself,  but  by  t 
growth  along  the  sides  and  bottom  of  the  tank  amongst  the  bacteria 
which  became  attached  to  the  sides  and  bottom,  and  experiments  were 
made  to  determine  whether  this  theory  was  true  or  not.  For  this  pur- 
pose a  series  of  bottles  of  different  sizes,  varying  from  a  half-pint  bottle 
to  a  carboy  holding  12  gallons,  were  filled  on  a  number  of  different 
occasions  with  filtered  water,  the  numbers  of  bacteria  present  when 
the  bottles  were  filled  being  ascertained,  and  daily  samples  being 
collected  from  each  bottle,  and  the  numbers  of  bacteria  present 
determined.  While  these  experiments  were  in  some  respects  con- 
tradictory, yet  generally  the  bottles  having  the  greatest  side  area, 
compared  with  the  volume  of  water  contained,  showed  the  greatest  in- 
crease day  by  day  in  the  numbers  of  bacteria  present.  Even  though 
in  some  instances  the  number  of  bacteria  present  in  the  larger  bot- 
tles after  several  days'  growth  equalled  the  number  present  in  the 
water  contained  in  the  smaller  ones,  it  must  be  remembered  that  all 
the  bottles  used  in  these  experiments  held  a  very  small  volume  of 
water  as  compared  with  the  volume  in  a  reservoir;  and  besides, 
there  was  practically  no  decrease  on  account  of  sedimentation,  as 
may  be  the  case  in  the  city  reservoir.  The  bacteria  in  these  bottles 
of  filtered  water  grew  as  well  with  the  bottles  in  the  dark  as  wbea 
they  were  exposed  to  the  light.  Notwithstanding  this  growth  in  the 
storage  tank  the  filter  gave  an  average  bacterial  efficiency  for  tfas 
year  of  96.34  per  cent.  During  December  the  efiiuents  were  applied 
to  Filter  No.  90,  a  filter  containing  a  less  depth  of  sand  than  Filter 
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No.  79,  but  which  had  received  river  water  and  hence  had  a  coating 
upon  its  sand  grains.  This  filter  removed  a  greater  percentage  of 
the  bacteria  (see  page  476). 

Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Water  applied  to 

FiUer  No,  79, 


DAT. 

* 
D 

1 

* 

« 
E 

«» 

• 

m 

< 

i 

a 

• 

a 
ie 

a 

-< 

§ 

o 

1» 

1,088 

6,000 

6,800 

4,000 

11,200 

6,800 

21,600 

- 

4,400 

2. 

1,276 

7,800 

6,600 

4,000 

- 

6,000 

7,600 

68,400 

20,300 

«. 

- 

4,000 

6,400 

12.400 

4,000 

4,900 

11,900 

11,600 

9,800 

4.        . 

' 

6,700 

7,600 

- 

9,200 

4.000 

- 

18,600 

17,800 

ft.        . 

- 

6,300 

9,600 

17,100 

16,200 

4.800 

- 

17,900 

- 

«. 

2,100 

2,600 

9,700 

8,100 

26,600 

- 

8,800 

18,400 

- 

T, 

\     1»136 

- 

- 

8,600 

12,900 

10,600 

11,600 

27,600 

7,600 

8.        . 

002 

14,000 

9,160 

4,300 

31,200 

7,000 

14,000 

- 

14,100 

». 

810 

13,000 

8,800 

9,600 

- 

11,100 

26,600 

11,900 

9,900 

10. 

- 

- 

4,400 

9,860 

13,900 

4,800 

- 

26,400 

7,100 

11. 

1,426 

18,000 

4,100 

- 

8,100 

8,800 

- 

6,200 

11,200 

M. 

604 

18,600 

6,800 

23,960 

- 

4,300 

18,100 

6,800 

- 

1». 

2,488 

8,800 

6,600 

6,060 

22,600 

- 

24,400 

6,200 

6,000 

14, 

2,026 

- 

- 

4,600 

10,900 

8,100 

24,600 

8,100 

8,900 

1ft. 

- 

- 

8,800 

36,900 

16,300 

6,600 

- 

- 

7,400 

1«. 

4,680 

- 

6,400 

- 

- 

6,600 

- 

8,900 

8,300 

IT. 

- 

- 

6,600 

2,000 

8,700 

8,800 

- 

4,800 

8,000 

18, 

- 

- 

6,700 

- 

8,600 

11,900 

- 

10,600 

7,800 

M. 

6,688 

- 

6,700 

- 

8,600 

11,000 

- 

9.800 

- 

JO.       . 

16,806 

- 

11,100 

10,260 

6,700 

- 

9,800 

- 

8,300 

11.        . 

4,068 

- 

- 

7,600 

10,200 

18,100 

8,900 

86,000 

8,600 

22. 

4,900 

- 

8,700 

6,400 

- 

12,400 

10,600 

- 

4,200 

2S. 

8,724 

9,600 

4,100 

6,800 

- 

8,200 

16,100 

16,900 

8,200 

24. 

1 

8,800 

8,600 

7,800 

6,000 

6,300 

24,600 

20,600 

2,300 

25.        . 

6,846 

6,100 

2.700 

- 

8,900 

6,000 

- 

18,600 

2,100 

26, 

8,036 

6,200 

1,600 

4,600 

11,600 

8,900 

6,200 

8,600 

- 

27,        . 

6,800 

8,800 

2,800 

- 

16,100 

- 

9,600 

- 

8,000 

2S.        . 

8,200 

- 

- 

16,160 

8,600 

21,800 

- 

11,700 

2,800 

29,        . 

6,600 

- 

16,400 

88,700 

16,800 

21,600 

6,800 

- 

6,600 

ao.      , 

8.000 

- 

4,800 

8,600 

- 

4,900 

7,500 

18,500 

7,800 

81.        . 

- 

- 

6.000 

- 

- 

- 

18,300 

10,900 

- 

At< 

sregi 

».     . 

4,164 

7,060 

6.606 

11,202 

12,217 

8,628 

14,060 

16,442 

7,102 
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Average  Daily  Number  of  Bacteria  per  Cubic  Centvmeter  in  Effluent  of  Fitter 

No.  79. 


1. 
«. 

10, 
11. 

18, 
14. 
1». 
W. 
IT, 

18. 
W. 
». 
M. 
S2» 
2S, 
84, 

27, 

80. 

n. 


DAT. 


ATortgM, 


s 


209 
207 


101 
167 
168 
111 


106 
104 
160 
100 

100 


466 

101 
442 
062 
488 

728 
126 
884 

870 
174 
102 


206 


I 


124 
107 
126 
188 
08 
128 

184 
188 


690 
876 
116 


1,706 
1,100 
1,106 
1,100 


478 


700 
500 
200 
200 
100 
800 

47 

76 

70 

118 

166 

210 

167 
167 
U2 
184 
102 
120 

100 
81 

264 

127 
81 

107 

U6 

87 

100 


100 


• 

K 

9i 


{ 


127 

07 

182 

61 
164 

08 
250 
116 

06 

824 
271 


200 


lU 


155 
248 
110 
112 
142 

72 

688 

220 
166 


182 


246 

78 

- 

870 

84 

886 

106 

806 

128 

2n 

188 

- 

HI 

2,024 

188 

84 

- 

104 

168 

460 

144 

450 

- 

806 

766 

- 

578 

176 

888 

181 

- 

266 

n6 

684 

1,088 

188 

- 

286 

870 

- 

•8 

2,064 

- 

211 

- 

824 

76 

664 

81 

288 

78 

246 

82 

- 

167 

258 

88 

n6 

- 

744 

- 

- 

260 

465 

416 
116 
181 


-      8M 


fT2 

75 

145 

a 


615 


101 
108 


846 


840 

212 

74 

158 


218 


768 


no 


1,880 


l,7tt 
106 

476 


217 


416 


1.7« 


486 


8;i 

m 
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Effluent  of  Filter  No.  79. 

[PwU  par  100,000.] 


Quantity 

of 
Effluent 

Oallont 

per  Acre 

Dally. 

Tbmpbeatubb. 
Dbo.  F. 

1 

.29 

AMXonA. 

.60 

NlTBOOBK 
AS 

Oxygen 

Gonanmed. 

Cm 

II 

£8 

1^ 
g 

18t7. 

Applied 
water. 

§ 

1 

• 

1 

1 

s 

1 

Baeterl 
CoMc   C 
meter. 

4,268,000 

48 

44 

.0068 

.0116 

.168 

.0001 

.28 

67 

296 

Fbbmmry, 

4,202,000 

40 

48 

.88 

.0040 

.0128 

.28 

.088 

.0000 

.86 

68 

478 

lUreb,      .       . 

4,742,000 

60 

61 

.26 

.0022 

.0106 

.48 

.111 

.0000 

.26 

61 

190 

April,       .       . 

4,610,000 

61 

62 

.27 

.0018 

.0107 

.89 

.144 

.0000 

.29 

44 

182 

lUj, .      .      . 

4,868,000 

60 

69 

.81 

.0022 

.0129 

.40 

.180 

.0002  1 

.84 

82 

269 

JOIM, 

8,061,000 

61 

60 

.86 

.0012 

.0096 

.48 

.107 

.0007 

.84 

64 

466 

July,.       .      . 

4,116,000 

71 

71 

.88 

.0020 

.0102 

.44 

.094 

.0000 

.81 

82 

826 

August,    • 

8,906,000 

71 

69 

.80 

.0011 

.0097 

.79 

.164 

.0000 

.81 

60 

686 

8«pUmb«r, 

2,660,000 

61 

60 

.20 
.29 

.0010 

.0101 

.48 
.47 

.120 

.0000 

.26 
.80 

91 

897 

ATorag*,   . 

4,001,000 

67 

67 

.0024 

.0109 

.117 

.0001 

68 

864 

FUter  No.  18 A. 

This  intermittent  filter  is  20  inches  in  diameter,  was  first  in  opera- 
tion in  1889  and  has  been  operated  a  portion  of  each  year  since  that 
date.  It  contains  sand  of  an  effective  size  of  0.48  millimeter,  and 
daring  1897  the  depth  of  sand  has  been  approximately  60  inches. 
It  was  kept  in  operation  daring  1897  from  May  28  to  September  2 
inclasive.  Merrimack  River  water  was  applied  to  it,  and  the  average 
rate  of  filtration  maintained  daring  this  period  was  4,651,000  gallons 
per  acre  daily.  Tables  showing  the  results  obtained  follow.  It  was 
not  necessary  to  scrape  the  filter  during  this  period  of  operation. 

Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filler 

No.  ISA,  1897. 


DAT  OF  Month. 


Angnst 


1. 


181 

48 

74 

92 

68 

94 

66 

* 

221 

- 

- 

197 

216 

89 

194 

48 

128 
87 
64 
88 
94 
66 
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Average  Daily  Number  of  Bacteria  per  Cubic  Cenlimeier  in  Effluent  of  FiUer 

No.  18  A,  i<9P7— Concluded. 


0, 
10. 

11. 

12. 
13, 
14. 

15. 
16. 

17. 

18, 

19, 

». 

21. 

22, 

23, 

24, 

26,. 

26.. 

27.. 

28., 

2».  . 

80.. 

81.. 


DAT  or  MOKTB. 


May. 


88.600 


Average. 


12,500 

1,900 

198 

116 
68 
126 
272 
608 
90 


Jane. 


188 

178 

98 

206 

61 
86 
43 
74 
82 
73 

208 
89 
46 
46 
81 
41 

876 
86 
87 


111 


July. 


IS 
94 

91 
98 
99 


in 

68 
89 
80 
122 
29 


97 
MS 
80 
86 
48 


lit 


41 

8S 

162 

ST 

163 

U6 

94 

- 

66 

102 

106 

91 

• 

64 

M 

74 


46 


61 


71 


Effluent  ofFilUr  No,  ISA. 

[Parte  per  100,000] 


1 

QuantttT  1 
of         1 
Effluent. 

Gallons     ' 
per  Acre 
Dally. 

Tkmpbi 
1       Dr< 

• 
U 

.  12 

'     < 

KATUtX. 

».  r. 

• 

a 
«> 
o 

G 

S 

5!      Color. 

Ammohia.   I 

• 

B 

i 

:  .14 

NlTROOKir 
AS 

* 

• 

B 

s 

o 

•  e 

; !« 

w  > 

«5 

1S97. 

i 

Alba- 
mlnold. 

• 

1 

e 

•* 

• 

1 

■J 

in 

a 

May. . 

4,826,000 

69 

60 

.0016   .0126 

1         1 

1  .024    .0000 

'     .88 

66 

- 

Jnne,        • 

4,713,000 

64 

61 

.87 

.0009    .0087  , 

1 

.11 

.024 

.0000 

.89 

74 

m 

Jnly. . 

4,488,000 

78 

73 

.42 

.0018 

.0111 

.18 

1  .021 

.0000 

.44 

71 

n 

August.    • 

4,678,000 

68 

70 

.86 
.87 

.0012 

.0100 

.18 
.14 

.026 

.0000 

.81 

69 

n 

Average,    . 

4,661,000 

« 

66 

1 
'.0014 

1 

.0106 

.024 

.0000 

1 

.88 

70 

« 

No.  84.] 


FILTRATION  OF  WATER. 


491 


Filter  No.  33  A. 

This  continuous  filter,  20  inches  in  diameter,  was  first  put  into 
operation  during  1892  and  has  been  operated  a  portion  of  each  year 
since  that  date.  It  contains  sand  with  an  effective  size  of  0.14  milli- 
meter, and  during  1897  the  depth  of  sand  has  been  approximately 
36  inches.  It  was  kept  in  operation  during  1897  from  April  30  to 
August  27,  inclusive.  Merrimack  River  water  was  applied  and  the 
average  rate  of  filtration  maintained  was  2,037,000  gallons  per  acre 
daily.  The  filter  was  scraped  but  once  during  this  period  of  opera- 
tion, on  July  31.    The  tables  showing  the  results  obtained  follow  :  — 


Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter 

No,  33  A,  1897, 


DAT. 


May. 


1, 
2. 
8, 
4. 
ft. 
6, 
T, 
«. 
0. 

10. 

11. 

M. 

18, 

14. 

W. 

le. 

IT. 
18. 
18. 
». 

m. 

», 
«4, 


2,600 

16.000 

2,000 

6,000 


4,000 
172 
80 
88 
19 
80 

66 
88 
86 
61 
40 
46 

44 
88 


Jone. 

28 
41 
64 
41 
88 

28 

8 

21 

48 

46 
76 

24 
22 
46 

62 
28 
20 

00 
118 
08 
27 
17 


JDI7. 

100 
13 
62 


Angiut 


187 

127 

62 

27 

26 

811 
121 
212 


87 
20 
86 
12 
106 
86 


24 

21 

7 

46 

88 

112 

87 
4 
48 
27 
112 
16 

88 

20 
48 

138 
178 

288 

248 
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Average  Daily  Number  of  Bacteria  per  Cubic  CerUimeUr  in  Effluent  of  Filter 

No.  33 A,  I^P7  —  Concluded. 


DAT. 


Mmj. 


Jant. 


J11I7. 


2«,  .  .  , 

ST,  .  ,  , 

i8.  .  .  . 

»,  .  .  . 

80,  .  .  . 

81,  .  .  . 

Avo»f«, 


09 
80 
00 
81 


08 
ITS 

lis 

66 


4T 
66 
88 
8 
86 
ST 


64 


T4 


Tl 


Effluent  of  Filter  No.  33  A. 

[Parte  p«r  100,000.] 


Qnantltj 

of 
Efflacnt. 

Oallont 

per  Acre 

Dally. 

• 

TBHnrnATUU. 

Dao.F. 

^9 

.82 

Amxovu. 

i 

1 

0 

.14 

Vrboobv 

▲8 

1 

5 

Is 

ii 

1.  1 

3 

a 

1807. 

Applied 
Water. 

S 

1 

.1 
1^ 

s 

• 

Mftj, . 

1,882.000 

60 

61 

.0020 

.0006 

.08T 

.0000 

.84 

68 

- 

Jqdo, 

1,884,000 

64 

6S 

.86 

.0018 

.OOTT 

.11 

.028 

.0000 

.ST 

64 

64 

Jal  J, . 

3,686,000 

T8 

T8 

.41 

.008T 

.01S8 

.11 

.018 

.0001 

.44 

SS 

T4 

AQgmt,    • 

1,806,000 

68 

T8 

.86 
.86 

.0011 

.0000 

.18 
.14 

.018 

.0000 

.81 

18 

Tl 

Ave»f«,    . 

2,03T,000 

66 

6T 

.0020 

.0000 

.OSS 

.0000 

.8T 

40 

• 

Filtration  thbough  Ashes,  Filter  No.  86. 

Filter  No.  86  was  first  put  into  operation  on  May  28,  1897,  and 
contained  48  inches  in  depth  of  coal  ashes.  Merrimack  Biver  water 
was  applied  to  it  at  an  average  rate  of  4,206,000  gallons  per  acre 
daily.  The  effluent  of  the  filter  has  been  clear  and  odorless,  and 
the  removal  of  organic  matter  from  the  applied  water  has  been  equal 
to  the  removal  obtained  by  the  best  of  our  sand  filters.  The  effluent 
is  slightly  harder  than  the  river  water.  The  bacterial  efficiency  of 
the  filter,  however,  has  not  been  equal  to  that  obtained  by  sand 
filters.  The  surface  of  the  filter  did  not  become  clogged  during  its 
period  of  operation.  The  tables  showing  the  chemical  and  bacterial 
results  obtained  follow :  — 
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Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter 

No.  86, 1897. 


1. 
s. 

8, 
4. 

e. 

7, 

10, 

11. 
12. 

IS, 

w. 

!«. 
17, 
IS. 


10. 


S3,  • 


17. 


DAT  OF  MOVTH, 


I 


«i,goo 

104.400 


4 

s 


78,600 

180.800 

188.800 

02,000 

87,000 


807.000 
40,000 
10,900 
13.900 
18.900 
80.900 


4,900 
6,900 
4,800 
8,000 
8,400 
8,100 

11,100 
3,000 
1,700 
1,700 
600 
1,600 


7,800 
700 
607 


Jolt. 


I 


^ 


880 
807 
884 


663 
801 
826 
124 
148 

872 
104 
334 


300 

180 

83 

183 
307 
187 

138 
138 
118 
188 
148 
110 


0$ 


s 


0 
0 
1 
0 
0 

8 

0 
0 
0 
0 
0 


August. 


80 

74 

106 

00 

304 

160 

818 
64 
117 
100 
101 
88 

446 
144 

146 

n 

148 
108 

760 
164 


140 
174 
188 

820 
130 


i 

8 


0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

1 
1 
1 

4 
8 

8 
0 
1 
1 
8 

a 

4 

8 


Sbttmibsb. 


I' 


118 
114 
164 
148 


878 
843 
678 
1,U8 
870 

808 
860 


681 
441 
314 

177 
U8 
818 
886 
100 
171 


188 
688 

888 


J 

:« 


1 

0 

1 
1 


0 
0 
0 
0 

f 

0 
0 
0 
3 
1 
8 

8 
1 
13 
6 
8 
8 

4 
3 
0 
0 
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Effluent  of  Filler  No.  86, 

[Part*  per  100,000.] 


Quantity 

of 
Effluent 

Gallons 

per  Acre 

Dally. 

Tbmpxmatuke. 
Dig.  F. 

i 

a 

.87 
.41 
.86 
.24 

.86 

1 

1 
Ammohia. 

• 

« 
c 

r 

o 

g 

.18 
.14 

.18 
.28 

'.18 

NiTSOOKV 

AJ 

^1 

s 

a 

S 
ep 

k 

o 

1   • 

18»7, 

si 

< 

s 
S 

i 

• 

O     , 

Is 

-•1 

• 

2 

i 

• 

8 

2    1 

C  M       —■» 

wj     .;.g 

Jane, 
Jaly, . 
Augost,     . 
September, 

4,822,000 
4,574.000 
4,645,000 
2,791,000 

64 
78 
68 
60 

02 
78 
71 
68 

.0061 
.0026 
.OOOQ 
.0006 

.0121 
.0120 
.0008 
.0084 

.012 
.016 
.025 
.026 

.0021 

.0000 

1 

.0000 
.0000 

.88 
.43 

.81 
.86 

41 
27 
20 
21 

m 

m 

Ml 

Avenge,    . 

4,200,000 

66 

1 

67 

.0026 

.0108  . 

1 

.020 

.0006 

.84 

SO 

• 

Lawrence  City  Filter. 

The  filter  of  the  water-supply  system  of  the  city  of  Lawrence  is 
2.5  acres  in  area,  was  first  put  into  operation  Sept.  20,  1893,  and 
its  construction  and  action  were  described  in  the  report  of  the  State 
Board  of  Health  for  that  year.  From  the  date  of  starting  this 
filter  up  to  the  present  time  it  has  been  in  continuous  use,  and  not 
once  has  the  unfiltered  river  water  entered  the  reservoir  or  the 
service  pipes  of  the  city  water  supply. 

During  the  winter  of  1896-97  daily  bacterial  analyses  were  made 
of  samples  of  the  river  water  collected  at  the  pumping  station  tod 
the  filtered  water  collected  at  different  parts  of  the  system.  The 
results  up  to  May  1  were  presented  in  the  annual  report  of  the 
Board  for  1896.  From  this  date  until  November  1  the  analyses 
were  made  once  each  week.  Beginning  November  1  daily  bacterial 
examinations  were  begun  and  continued  until  May  1,  1898.  The 
results  of  these  examinations  are  given  in  tables  beyond. 


B.  Colt  Oommunia. 

In  addition  to  determining  the  total  number  of  bacteria  per  cubic 
centimeter  in  the  effluent  of  the  filter,  determinations  of  the  presence 
or  absence  of  B.  colt  communis^  the  characteristic  organism  of  sew- 
age, have  been  made  in  400  samples  collected  at  the  pumping  station 
just  as  the  water  is  pumped  from  the  filter  to  the  reservoir.     This 
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germ  is  always  present  in  large  numbers  in  the  river  water.  On 
only  six  occasions,  however,  has  its  presence  been  detected  in  the 
effluent  of  the  filter,  and  on  several  of  these  days  the  reason  of  its 
presence  was  apparent  on  account  of  deep  scraping  or  because 
pumping  tests  with  a  new  pump  were  being  made,  and  water 
pumped  was  being  allowed  to  run  back  over  the  floor  of  the  pump- 
ing station  into  the  filter  well. 

The  following  table  gives  the  typhoid  fever  death-rate  of  the  city 
for  six  years  previous  to  the  construction  of  the  filter,  for  the 
year  of  its  construction  when  filtered  water  was  used  for  three 
months,  and  for  the  following  years. 

In  connection  with  this  table  it  must  be  stated  that  supplies  of 
water  pumped  directly  from  the  canals  are  used  for  some  purposes 
in  the  mills  and  this  water  is  used  to  some  extent  by  the  operatives 
in  these  mills. 


Deaths  from  Typhoid  Fever  in  Lawrence,  1887-07. 


Teabs. 


Total 
Number 

of 
Deathi. 


1887, 
1888, 
1889, 
1890, 
1691, 
1892, 
189S, 
1894, 
1895, 
1896, 
1897, 


47 
48 
66 
00 
66 
60 
89 
24 
10 
10 
9 


Deaths 
per  10,000 

of 
Popalatlon. 


11.44 

11.80 

12.00 

13.44 

11.94 

10.52 

7.90 

4.75 

8.07 

1.80 

1.02 


I'EISOKS  WHO  MAT  HAVE  BKKy 
EXI'OSKD  TO  INntCTIOM  — 


By 

drinking 

Canal  Water. 


While  LlTlng 
out  of  Town 
Just  before  fall- 
ing Sick 
in  Lawrence. 


12 
9 
2 


4 

2 
4 
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BaeUHa  per  Cubic  Centimeter  in  River  and  Filtered  Water. 

[WHklf  aiunluUoiu,  litj  to  0«lob«i  Induln.] 
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Daily  Bacterial  BesuUs,  Lawrence  City  Water. 

(BaeterU  p*r  Cable  0«nMowt«r.] 


InRtrer 
Water. 

IM  FlLTBUD  WATU  VBOM 

Condition 
of 

DATK-1897. 

City 
FUter. 

Hesenrolr 
Outlet. 

Tap  ftt 

City  HalL 

Tap  at 

Ezoeilment 

Station. 

Sarfkce 

when 

Pnmps  were 

Stopped. 

NoTember  1, 

4,800 

16 

38 

81 

87 

Covered. 

a,    . 

10,000 

14 

- 

87 

46 

Covered. 

8,     . 

6,000 

14 

- 

n 

41 

Drained. 

4.     - 

0,700 

87 

- 

62 

38 

Drained. 

6.      . 

10,000 

81 

- 

64 

67 

Covered. 

«»     . 

7,800 

10 

- 

47 

76 

Covered. 

7.      . 

- 

- 

- 

- 

- 

- 

•, 

6,800 

14 

46 

47 

40 

Covered. 

».      . 

7,700 

04 

- 

64 

87 

Covered. 

10,      , 

8,600 

S8 

- 

88 

41 

Drained. 

11, 

6,800 

84 

- 

100 

41 

Drained. 

12. 

10,600  ' 

6 

- 

62 

44 

Covered. 

13. 

8,100 

21 

- 

S8 

34 

Covered. 

14, 

- 

- 

- 

- 

- 

- 

w. 

7,800 

16 

- 

41 

34 

Covered. 

M.      . 

6,600 

16 

- 

28 

60 

Covered. 

17.      . 

0,800 

18 

44 

48 

18 

Drained. 

18,      , 

6,600 

08 

- 

83 

44 

Drained. 

M.      . 

0,700 

21 

- 

87 

76 

Covered. 

JO,      . 

6,800 

18 

- 

88 

44 

Covered. 

».      . 

^ 

- 

- 

- 

- 

- 

«.      . 

0,700 

27 

24 

66 

20 

Drained. 

».      . 

8,000 

20 

- 

86 

80 

Drained. 

24.      . 

7,800 

18 

- 

26 

88 

Covered. 

26. 

- 

- 

- 

- 

- 

- 

2«. 

6,600 

20 

- 

83 

26 

Covered. 

27, 

6,600 

20 

- 

27 

24 

Drained. 

28.      . 

- 

- 

- 

- 

- 

^ 

29, 

6,000 

60 

24 

81 

16 

Covered. 

30, 

8,100 

10 

- 

16 

8 

Covered. 

Average!.   . 

6,644 

27 

86 

48 

38 
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Daily  Bacterial  Results,  Lawrence  Oily  Water. 

[BaeKrU  par  Oablo  OantloMtar.] 


^ .  -     ^i^a 

IV  FiLTBMD  WaTBB  FtOM 

CoadltlM 
of 

Datb~18»7, 

In  Rlrer 
Wftter. 

City 
FUter. 

Beeerrolr 
Outlet. 

Tapat 
CitjHalL 

Tapat 

Experiment 

Station. 

.  Piiap«w<«« 

,     Htojpe*. 

December  1, 

4,800 

18 

- 

26 

81 

DraiMd. 

% 

4,600 

88 

- 

80 

28 

Draloei. 

8, 

4,600 

21 

- 

27 

16 

'  CorereiL 

4, 

4,600 

88 

- 

21 

22 

Ooveietf. 

6, 

- 

- 

- 

- 

^ 

L 

«. 

6,100 

10 

24 

20 

24 

Covered. 

7, 

8,000 

0 

- 

24 

17 

CoTcred. 

Si 

6.800 

10 

- 

18 

80 

Ooecred. 

». 

2,800 

26 

- 

07 

10 

Ooreted. 

10, 

7,700 

0 

- 

20 

21 

CoTCfed* 

11, 

7,200 

22 

- 

86 

80 

Draloed. 

M. 

- 

- 

- 

- 

- 

- 

IS. 

8,000 

18 

24 

20 

41 

DraliMd. 

14, 

6,800 

26 

- 

22 

96 

DraiiMd. 

w. 

«,000 

18 

- 

40 

21 

Covered. 

w, 

0,600 

42 

- 

14 

23 

Corered. 

17, 

7.800 

8 

- 

18 

90 

Covered. 

18, 

4,800 

42 

- 

82 

7 

Oorei^ed* 

w. 

- 

- 

- 

- 

- 

1 

• 

90 

0,900 

8 

40 

28 

22 

Coveevd. 

21 

8,700 

86 

- 

20 

48 

Coteivd* 

S2 

8,600 

17 

- 

14 

47 

COfCf  Vda 

» 

2,400 

12 

- 

10 

U 

^^ 

«4 

8,600 

16 

- 

86 

82 

Covered. 

«, 

- 

- 

- 

- 

- 

- 

M 

- 

- 

- 

- 

- 

1 

«T 

8,600 

71 

90 

16 

90 

Coverad. 

18 

6,000 

24 

- 

28 

28 

Covered. 

». 

7,000 

80 

- 

60 

88 

Dretned. 

80 

4,400 

46 

- 

26 

84 

Covered. 

81, 

2,600 

7 

- 

8 

24 

t 
1 

Dielaed. 

1 

Avengei 

ii 

6,681 

24 

27 

98 

-    -       t 
26         1 

1         «. 
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Daily  Bacterial  BesuUs^  Lawrence  City  Water, 

[Bacteria  p«r  Cnblo  Oeotimeter.] 


Datb-ISM. 


Janaary  1, . 

8,. 
4,. 
6,. 

«.. 
7,. 
8,. 

•.. 
10.. 

11.. 
12.. 
18,. 

H.. 

w.. 

!«,. 
17,. 
18, . 

w.. 

20. . 

21,. 
22,. 

2^. 
24,. 
25*. 
26,. 
27.. 
28.. 
2«.. 
80.. 
81,. 

Averaget, 


InRlrer 
Water. 


8,000 


7,200 
8,700 
16,100 
6,100 
2,800 
7,800 


0,000 
4,400 
0,100 
4,400 
ft,100 
6,800 

26,600 
4,400 
2,700 

'2,800 
7,100 
6,700 

8,800 
8,200 
4,000 
4,100 
4,400 
8,600 

7,800 
6,610 


IV  FiLTKSKD  W>TBB  PBOM 


City 

Filter. 


45 

118 

125 

106 

48 

22 

10 

27 
19 
12 
22 

22 

66 

8 

14 
10 
10 
16 
56 

22 
88 
66 

24 
42 
28 

40 
30 


Retenrolr 
Outlet. 


Tapat 
CltyHaU. 


Tapat 

Experiment 

Statlou. 


82 


60 


68 


84 


84 


46 


22 

82 
83 
60 
47 
21 
18 

76 
41 
60 
47 
22 
17 

10 
14 
12 
28 
8 
27 

43 

86 
66 
57 
67 
48 

16 
34 


87 

27 
88 

36 
48 

81 
10 

28 
22 
27 
26 
26 
66 

16 
34 

16 
15 
14 
21 

80 
84 
44 
43 
48 
54 

70 
88 


Condition 

of 

Sarfaoe 

when 

Pnmpt  were 

Stopped. 


Covered. 

Covered. 
Covered. 
Drained. 
Covered. 
Drained. 
Covered. 

Covefbd. 
Drained. 
Covered. 
Drained. 
Covered. 
Drained. 

Covered. 
Covered. 
Covered. 
Covered. 
Covered. 
Covered. 

Covered. 
Covered. 
Covered. 
Covered. 
Covered. 
Covered. 

Covered. 
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DaUt/  Bacterial  BesuUt,  Lawrtnet  CUy  Water. 

[BisMtl*  par  Cnbia  OantlmMar.] 
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Dcdly  Bacterial  BesuUs^  Lawrence  City  Water, 

[BaeterU  per  Cable  Centimeter.] 


Datb-1998. 


In  River 
Water. 


Karch  1, 
2, 
8. 
4, 
ft, 
«, 
T, 

•• 
10, 

11. 
12. 
18. 
14, 
16. 
18, 
IT, 

M. 
1«. 
20. 

«. 
22, 
28. 
2«, 
26. 
28, 
27. 
28. 
28. 
80. 
81. 


Averagee, 


8,100 
1,800 
2,800 
8,800 
12,800 


2,400 

2,700 
4,500 
7,000 

8,800 
4,400 
6,700 
8,800 
2,800 
8,800 

2,600 
2,700 
6.400 
2.800 
1,800 
700 

2,000 
2,600 
1,200 
1,900 

8,748 


IH  FiLTKRSD  WATBB  FROM 


City 
Filter. 


18 
80 
84 
68 
41 

80 
78 

27 
10 
48 

28 
16 
62 
14 
48 
21 

0 
26 
22 
10 
72 
Tt 

26 
17 
18 
17 

84 


Reterralr 
Outlet. 


Tap  at 
CltyHaU 


Tap  at 

Experiment 

Station. 


- 

14 

- 

28 

- 

10 

- 

61 

- 

61 

48 

86 

- 

20 

m, 

87 

- 

48 

- 

48 

106 

187 

- 

120 

- 

187 

- 

110 

- 

182 

- 

188 

122 

04 

- 

80 

- 

88 

- 

10 

- 

88 

- 

24 

44 

48 

- 

28 

- 

17 

- 

11 

101 

82 

19 
28 
80 
23 
7 

27 
15 
84 

08 
60 
61 

47 
101 
81 
78 
50 
49 

27 
47 
81 
21 
24 


22 
81 
86 
24 

88 


Condition 

of 

Snrfaoe 

wheo 

Pnmp»  were 

Stopped. 


Covered. 
Covered. 
Covered. 
Covered* 
Covered. 

Covered. 
Covered. 
Covered. 
Drained. 
Covered. 
Covered. 

Covered. 
Drained. 
Covered. 
Covered. 
Covered. 
Covered. 

Covered. 
Drained. 
Covered. 
Covered. 
Drained. 
Drained. 

Covered. 
Covered. 
Covered. 
Covered. 
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Daily  Bacterial  Remits^  Lawrence  OUy  Water, 

[BaeterU  per  Cable  OeoUmeter.] 


AprUl, 
t. 

8. 

10, 
11. 
12. 
13, 
14. 
16. 
1«. 
17, 
18, 

W, 
«0. 

21. 
22, 
28, 
24. 
25, 
28. 
27, 
28, 
29, 
80, 


Datk  —  ISttS. 


In  Rlrer 
Water. 


4.600 
2.100 


8,400 
1,400 
700 
1,200 
1,200 
1,400 


1,800 
800 
2.800 
1,800 
2,600 
8,800 


ATeragei, 


2,800 

2,800 
1.100 
2,200 
6.400 


4,700 
4,600 
1,600 
l-,800 
8,400 
1.100 

2,820 


IH  FiLTBUD  WATU  FBOK 


City 
Filter. 


16 
24 

10 
16 
10 
17 
17 
44 

7 
6 
18 
19 
26 
12 

84 


81 
22 
24 

42 

12 
80 

19 
88 

21 


Reterrolr 
OoUet. 


128 


86 


•6 


81 


Tepet 
HalL 


City 


21 


46 

63 
67 
84 
27 
82 


04 


16 
40 
26 
28 
49 

87 


Tap  at 

ExperlOMOt 

Statloo. 


OutMJMBB 

or 

wtico 


16 
17 
19 

44 

26 
0 
14 
10 
27 

26 


14 
14 


42 


16 


12 
U 
80 

4 
16 

8 

81 

18 
9 

19 
11 

26 
10 
23 
28 
18 
44 

19 


i/orereo. 
OovcxwL 

ixrweraa* 
Cevered. 
Corered. 
vyowiev. 

V/oreracL. 


CoTvred. 


Qofeiedi 
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Monthly  Averages  of  Bctcterial  Results  from  the  Lawrence  City  Water, 


MOVTHS. 


Bactbbia  pkb  Cubio  Cbhtimbtkb  IK  Watkm  prom 


RlTtr. 


Efflumt 

At 

FUter. 


BeMTTolr 
Ootlet. 


CltyHAll 
Tap. 


EzperlmeDt 

SUtion 

Tap. 


18»7. 

May  to  October,  Inclusive, 

November 

Deoember,  •       • 

18M. 

January, 

Febniary, 

March 

April 

Averages, 

Per  cent  which  tlie  average  nnmber  of  bacteria 
removed  was  of  the  average  nnmber  of  river 
bacteria, •       * 


11,000 
0,044 
5,681 

0,610 
4,068 
8,748 
3,820 


6,781 


07 
27 
24 

80 
46 

84 

21 


87 


00.80 


148 
86 

27 

40 

80 

101 

04 


00 


08.80 


128 
48 
SO 

84 

28 
02 
26 


40 


00.15 


88 
26 

88 
27 
38 
10 


86 


00.80 


The  following  tables  present  the  averages  of  the  chemical  analyses 
of  the  river  water  at  the  filter  and  of  the  filtered  water  from  dif- 
ferent points  upon  the  system  :  — 

Merrimack  River  Water  as  it  flaws  upon  the  Lawrence  City  Filter, 

[ParU  per  100,000.] 


Tempera- 
ture. 

Deg.  F. 

• 

Amcovu 

k« 

i 

NITBOOBV  AS 

1 

1 

• 

1 

ALBUMIVOin. 

1 

i 

1897* 

• 

1 

1 

i 

January,     . 

82 

.48 

.0066 

.0208 

.0188 

.20 

.028 

.0000 

.41 

Febniary,   • 

88 

.87 

.0186 

.0271 

.0218 

.81 

.010 

.0000 

.86 

March,        •       . 

88 

.87 

.0060 

.0186 

.0170 

.10 

.018 

.0000 

.86 

April,  . 

80 

.48 

.0044 

.0158 

.0146 

.14 

.011 

.0000 

.86 

May,    .       . 

06 

.42 

.0054 

.0207 

.0177 

.07 

.011 

.0000 

.46 

Jane,  . 

06 

.46 

.0061 

.0160 

.0148 

.00 

.000 

.0000 

.60 

July,   .       .       . 

70 

.60 

.0061 

.0200 

.0106 

.15 

.000 

.0001 

.48 

Aognst, 

70 

.63 

.0078 

.0217 

.0101 

.10 

.012 

.0001 

.40 

Beptember, . 

07 

.42 

.0125 

.0218 

.0182 

.82 

.018 

.0001 

.80 

October,      • 

64 

.87 

.0181 

.0284 

.0170 

.40 

.015 

.0004 

.82 

November, . 

42 

.60 

.0070 

.0221 

.0207 

.24 

.014 

.0008 

.65 

Deoeober,  . 

88 

.62 

.0058 

.0160 

.0148 

.22 

.016 

.0000 

.62 

Averages, 

61 

.46 

.0082 

.0208 

.0170 

.21 

.014 

.0001 

.45 

• 

1.3 
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Effluent  from  the  City  FUter. 

[P>rU  per  100,000.] 


Tempera- 
tare. 

Deg.  F. 

1 

AMMOmA. 

1 

NlTBDOBIl  AS 

• 

E 

o 

s 

1 

o 

1 

ALBUMtMOID. 

• 

i 

Nitrites. 

19»7. 

1 

• 

8 

• 
e 

m 
S 

January, 

U 

.40 

.0111 

.0108 

.0100 

.28 

.042 

.0000 

.82 

14 

Fobraary,   . 

86 

.64 

.0167 

.0114 

.0104 

.82 

.040 

.0000 

.26 

2.1 

March, 

84 

.82 

.0076 

.0002 

.0000 

.21 

.048 

.0000 

.24 

1.9 

April,  • 

47     - 

.41 

.0100 

.0110 

.0006 

.18 

.040 

.0000 

.20 

14 

May.    .       , 

00 

.86 

.0060 

.0108 

.0006 

.12 

.086 

.0000  1 

;.8o 

l.S 

Jnne,  . 

68 

.88 

.0080 

.0084 

.0070 

.16 

.044 

.0000 

,  •« 

1.7 

Jaly,    . 

78 

.44 

.0118 

.0110 

.0102 

.10 

.086 

.0001 

.88 

2.6 

AngQst, 

72 

.41 

.0080 

.0001 

.0087 

.18 

.061 

.0000 

.20 

1.1 

September, . 

M 

.20 

.0062 

.0071 

.0064 

.81 

.048 

.0000 

.22 

1.1 

October, 

67 

.84 

.0181 

.0060 

.0086 

.40 

.086 

.0008 

.19 

1.9 

November, . 

46 

.66 

.0177 

.0004 

.0002 

.24 

.041 

.0000 

.82 

14 

December,  . 

87 

.60 

.0127 

.0000 

.0008 

.22 

.048 

.0000 

i  -^T 

2.9 

Average 

•t     . 

62 

.42 

.0107 

.0008  1  .0001 

.28 

.043 

.0000 

.80 

1.1 

Water  from  the  Outlet  of  the  Distributing  Reservoir, 

[ParU  per  100,000.] 


Tempera- 
tare. 

Deg.  F. 

1 

Ammonia. 

i 

i: 

o 

g 

NiraooBjf  AS 

J 

ft 

1 

ALBUMIWOID. 

! 

• 

I 

5 
S 

1897. 

1 

1 

• 

i 
1 

a 

Jaonary, 

86 

.48 

.0106 

.0112 

.0108 

.26 

.046 

.0000 

.81 

2.9 

Febniary, 

86 

.87 

.0100 

.0101 

.0008 

.20 

.040 

.0000 

.96 

1.9 

March, 

86 

.85 

.0004 

.0102 

.0000 

.21 

.048 

.0000 

.94 

14 

April,  . 

tf 

.42 

.0076 

.0114 

.0108 

.21 

.048 

.0000 

.27 

- 

May,    .       , 

60 

.88 

.0084 

.0000 

.0080 

.14 

.042 

.0000 

.27 

- 

June,  . 

62 

.88 

.0088 

.0008 

.0000 

.17 

.043 

.0000 

• 

.32 

1.6 

Jnly,    . 

72 

.87 

.0088 

.0108 

.0000 

.21 

.040 

.0000 

.28 

1.7 

August, 

n 

.88 

.0028 

.0006 

.0001 

.18 

.046 

.0002 

.28 

14 

September, . 

66 

.24 

.0022 

.0077 

.0076 

.80 

.060 

.0000 

.26 

14 

October, 

66 

.21 

.0021 

.0070 

.0076 

.80 

.046 

.0000 

.17 

14 

Kovember, 

44 

.80 

.0040 

.0002 

.0001 

.27 

.087 

.0000 

.29 

14 

December,  . 

88 

.61 

.0070 

.0100 

.0008 

.26 

.088 

.0000 

.80 

14 

Average 

•»     < 

61 

.86 

.0066 

.0007 

.0008 

.24 

.043 

.0000 

.28 

1.7 
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Walerfr(nn  a  Tap  at  the  Lawrence  City  Hall, 

[ParU  per  100,000.] 


19»7. 


Jaonary,  • 
February, . 
March, 
April, 
May,.       . 
June, 
July, . 
AugQit,     . 
September, 
October,    . 
November, 
December, 

ATeragee, 


Tempera- 
ture. 

Deg.F. 

1 

Ammoioa. 

4 

1 

JO 

O 

NlTBOOBN  AS 

Oxygen 

Consumed. 

1 

• 

S 
a  S 

< 

1 

• 

i 

86 

.42 

.0004 

.0111 

.24 

.048 

.0000 

.20 

1.8 

SO 

.87 

.0004 

.0008 

.80 

.048 

.0000 

.28 

1.0 

87 

.86 

.0078 

.0106 

.22 

.046 

.0000 

.24 

1.8 

tf 

.41 

.0070 

.0112 

.22 

.041 

.0000 

.26 

- 

68 

.82 

.0084 

.0007 

.14 

.043 

.0000 

.28 

- 

81 

.87 

.0026 

.0008 

.17 

.044 

.0000 

.81 

1.6 

72 

.88 

.0021 

.0088 

.21 

.041 

.0000 

.28 

1.6 

70 

.81 

.0012 

.0088 

.10 

.048 

.0001 

.27 

1.7 

87 

.27 

.0011 

.0082 

.20 

.041 

.0000 

.26 

1.8 

67 

.21 

.0016 

.0074 

.88 

.047 

.0000 

.17 

1.0 

48 

.86 

.0028 

.0004 

.81 

.087 

.0000 

.20 

1.7 

4S 

.40 

.0060 

.0008 

1 
i 

.26 

.040 

.0000 

.87 

1.8 

6S 

.86 

.0044 

.0004  ' 

.24 

.048 

.0000 

.27 

1.7 

Water  from  a  Tap  at  the  Lawrence  Experiment  Station, 

[Parte  per  100,000.] 


1S97. 


Jaouary,  . 
February, 
March, 
April, 
May,  .       . 
June, 
July, . 
Ancnat,     . 
September, 
October,    . 
November, 
I>eeember, 

Averages, 


Tempera- 
ture. 

Deg.  F. 


I 


- 

.42 

.0068 

86 

.86 

.oon 

41 

.86 

.0086 

46 

.40 

.0048 

66 

.28 

.0010 

60 

.86 

.0000 

60 

.82 

.0017 

88 

.27 

.0008 

66 

.20 

.0007 

60 

.18 

.0007 

62 

.81 

.0011 

47 

.46 

.0024 

64 

.83 

.0027 

Ammovia. 


I 


.■ 

3 


s 

s 

.1 


.0100 
.0006 
.0007 
.0116 
.0082 
.0070 
.0086 
.0080 
.0060 
.0066 
.0080 
.0001 

.0087 


e 


.24 
.30 
.22 
.21 
.16 
.17 
.21 
.10 
.28 
.88 
.81 
.26 

.24 


NiTKOOSIC  AS 


S 

s 


.062 
.060 
.041 
.044 
.044 
.044 
.047 
.046 
.042 
.046 
.037 
.043 

.046 


ii 
S 
S 


.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 

.0000 


i 

i 

m 

a 
e  o 

M 

o 


.20 
.24 
.23 
.26 
.26 
.20 
.26 
.26 
.24 
.16 
.27 
.86 

.26 


1.0 
1.0 
1.8 
1.6 
1.4 
1.6 
1.6 
1.6 
1.8 

1.8 

• 

1.7 
1.7 

• 

1.7 


Sewage  Disposal 


OF 


CITIES  AND  Towns  in  Massachusetts 


BT 


INTERMITTENT    FILTRATION. 


[607] 


L    . 


Sewage  Disposal  of  Cities  and  Towns  in  Massachu- 
setts BY  Intermittent  Filtration. 


During  the  year  1897  works  were  constructed  at  Spencer  for  the 
purification  of  the  sewage  of  the  greater  portion  of  the  main  village 
by  intermittent  filtration,  and  at  the  end  of  the  year  there  were  in 
Massachusetts  12  cities  and  towns,  having  an  aggregate  population 
of  105,902,  in  which  the  purification  of  the  sewage  was  effected  by 
filtration  through  beds  of  gravel  or  sand.  The  sewage  of  several 
large  institutions  in  the  State  is  also  disposed  of  by  this  method. 

Sewage  Disposal  at  Brockton. 

The  sewage  of  the  city  of  Brockton  is  collected  in  a  covered  ma- 
sonry reservoir  which  is  of  sufficient  size  to  store  the  night  flow  of 
sewage,  making  it  necessary  to  pump  only  during  a  part  of  the  day. 
Daring  the  time  that  the  sewage  is  stored  in  this  reservoir  a  large 
amount  of  the  solid  matter  in  suspension  settles  to  the  bottom  of  the 
reservoir,  and  it  is  the  custom,  when  pumping,  to  agitate  the  sewage 
at  the  bottom  of  the  reservoir  just  before  the  reservoir  is  emptied 
and  thus  mix  the  sludge  at  the  bottom  with  the  small  amount  of  sew- 
age remaining  at  the  reservoir.  This  sludge  remains  in  the  force 
main  until  pumping  is  resumed  the  following  day,  when  it  is  dis- 
charged at  the  field.  In  order  to  indicate  the  average  character  of 
Brockton  sewage  it  has  been  necessary  to  take  two  samples,  one  rep- 
resenting the  weak  sewage  pumped  from  the  upper  portion  of  the 
reservoir  and  the  other  the  sewage  containing  the  sludge  which 
settles  to  the  bottom.  The  sewage  containing  the  sludge  is  said  to 
represent  about  10  per  cent,  of  the  total  amount  of  sewage.  The 
following  table,  taken  from  the  report  of  the  city  engineer  of  Brock- 
ton for  the  year  1897,  gives  the  average  amount  of  sewage  disposed 
of  at  the  filtration  area,  and  the  average  temperature  of  the  sewage 
as  it  reached  the  beds :  — 
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MOHTR. 


ATemn  TUm 

perM  Hoart 

(QaUons). 


TcmperttoTf  erf 
Sewage  «t 

B«tfa 
(DvmetF). 


January, 
February, 
March,   . 
April.     . 
May,       . 
Jnoe, 
July,      . 
Auguit, . 
September, 
October, 
November, 
December, 


«14,S00 
642,800 
0M,000 
701,750 
680,900 
684,800 
688,800 
688,000 
487,900 
880,200 
40t,860 
697.420 


46.0 
43.8 
4S.1 
46.4 
60.0 
M.S 
68.8 
80.8 
68.8 
67.8 
64.1 
49.S 
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The  results  of  frequent  examinations  of  the  sewage  and  of  the  efflu- 
ent from  these  works  made  during  1898  are  given  in  the  following 
tables :  — 

Chemical  Examination  of  Sewage  from  Brockton, 

[ParU  per  100,000.] 


• 
B 

RatlDDS  ov  Etapokatiom. 

1 

TOTAL  BBIIIDUI 

• 

LOSS  ON  lONITIOir. 

as 

1^ 

Total. 

DUsolved. 

Sotpended. 

Total. 

Dissolved. 

Sntpended. 

1S97. 

1S402 

Feb.     1 

61.80 

80.20 

21.60 

28.00 

12.00 

16.60 

188S3 

Mar.  28 

42.20 

23.40 

18.80 

28.40 

8.80 

14.60 

19042 

Apr.  14 

81.00 

28.20 

7.80 

14.00 

7.20 

6.80 

19229 

May   12 

87.40 

28.10 

9.30 

16.80 

8.80 

8.00 

19434 

Jnoe    0 

87.80 

80.80 

7.60 

18.80 

7.80 

6.60 

19787 

July   14 

82.40 

27.70 

4.70 

11.60 

10.60 

1.10 

20082 

Aug.  11 

40.20 

81.40 

8.80 

16.00 

7.80 

7.20 

20500 

Sept.  16 

41.20 

84.00 

7.20 

18.40 

12.40 

6.U0 

20780 

Oel     13 

43.20 

88.00 

7.20 

24.40 

16.60 

7.80 

21112 

Nov.  10 

86.00 

29.20 

5.80 

17.40 

12.20 

5.20 

21ft80 

Deo.  16 

88.40 

29.00 

9.40 

19.00 

10.90 

8.10 

At. 

89.15 

29.82 

9.88 

18.40 

10.41 

7.99 

Chemical  Examination  of  Sewage  from  Brockton  —  Concluded. 

[Parts  per  100,000.] 


Ammonia. 

Cblorlne. 

NlTBOOBM  AS 

OXTGBV  CONSUMBD. 

• 

6 

ALBUMnrOID 

• 

Nitrates. 

Nitrites. 

Unflltercd. 

«9 

Bus- 
pendsd. 

Filtered. 

£ 

£ 

TotaL 

Dissolved. 

18402 

1.4400 

0.7280 

0.8480 

0.8800 

6.06 

.0070 

.0000 

5.73 

2.10 

18883 

1.2000 

0.4370 

0.2150 

0.2220 

4.20 

.0060 

.0000    1 

8.44 

1.16 

19042 

1.6200 

0.4120 

0.2320 

0.1800    1 

4.47 

.0030 

.0001 

2.56 

1.52 

19239 

1.6000 

0.4620 

0.2840 

0.2280 

6.07 

.0080 

.0000 

5.12 

1.96 

19484 

2.0000 

0.4640 

0.2360 

0.2280 

7.55 

.0030 

.0000    1 

8.20 

2.24 

1978T 

1.6400 

0.8120 

0.1600 

0.1620 

6.70 

.0000 

.0000    1 

8.61 

2.53 

20062 

2.4000 

0.4360 

0.2440 

0.1920 

8.80 

.0080 

.0000    < 

5.50 

2.57 

90500 

8.2800 

0.5000 

0.8000 

0.2000 

7.30 

,      .0000 

.0000 

3.28 

2.16 

907tO 

8.8600 

1.0700 

0.7000 

0.2800 

5.89 

.0030 

.0000 

0.47 

0.33 

81112 

8.6000 

0.7800 

0.4900 

0.2000 

6.52 

.0020 

.0000 

8.84 

2.80 

81M0 

8.9600 

0.7000 

0.4100 

0.2900 

6.18 

1       .0050 

.0000 

3.76 

2.40 

At. 

2.8686 

0.6728 

0.8317 

0.2411 

6.29 

1      .0029 

.0000 

I 

8.67 

1.99 

Odor,  offensive.-^ The  samples  were  eollecied  as  the  sewage  flowed  out  upon  the  filter  beds.  The 
firat  two  samples  represent  a  miztnre  of  the  sludge  from  the  bottom  of  the  reservoir  with  the  super- 
DAtsuit  sewage,  the  amount  of  each  being  proportional  to  the  amount  pumped  during  the  day  on  which 
th«  aample  was  ooUected.    The  remaining  samples  represent  the  supernatant  sewage  only. 
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Chemical  Examination  of  the  Sewage  pumped  from  the  Bottom  of  the  Sewagt 

Reservoir  at  Brockton. 

[ParU  per  100,000.] 


Date  of 
Collection. 

RaaiDns  ov  Evapobatiox. 

1 

s 

TOTAL  BKSIDUK 

• 

LOSa  ox  lOXITIOV. 

ToUL 

DlMolTed. 

Stupended. 

TotaL 

DlaMtred. 

8-,—. 

19041 

1S97. 

Apr.  14 

821.00 

29.20 

291.80 

265.00 

12.90 

ttS.M 

19228 

May   12 

292.60 

85.80 

257.80 

225.40 

15.00 

S10.4» 

19433 

Jnoe    9 

217.00 

41.00 

176.00 

152.00 

14.10 

187.M 

19780 

Jaly  14 

165.00 

85.20 

129.80 

102.00 

18.20 

88.» 

20083 

Aug.  11 

316.00 

88.90 

277.10 

180.00 

16.70 

lfS.J» 

20499 

Sept.  15 

201.20 

87.40 

163.80 

146.00 

16.00 

18».M 

20779 

Oct.    13 

192.80 

80.00 

158.80 

149.60 

18.60 

131.90 

21111 

Nov    10 

221.00 

87.20 

184.40 

158.00 

17.00 

141.90 

21679 

Dee.  15 

176.80 

85.20 

148.60 

186.00 

16.40 

119.60 

Av. 

284.00 

86.49 

197.51 

167.11 

15.47 

151.94 

Chemical  Examination  of  the  Sewage  pumped  from  the  Bottom  of  the  Sewage 

Beservoir  at  Brockton — Concluded. 

[Paru  per  100,000.] 


i 

B 


AMICOXIA. 


ALBDMIXOID. 


Total. 


Dlstolred. 


8at- 
pended. 


19041 

2.3600 

8.0000 

0.3700 

19228 

8.8400 

8.5800 

0.4400 

19433 

4.0800 

8.8800 

0.5100 

19786 

3.6900 

2.8700 

0.2800 

20083 

4.4000 

4.8700 

0.3400 

20499 

4.8000 

2.5700 

0.4400 

20n9 

5.2000 

8.5400 

0.7700 

21111 

5.7600 

5.8600 

2.2000 

21679 

5.0000 

4.1500 

2.0000 

At. 

4.4188 

8.7678 

0.8167 

2.6300 
8.1400 
8.8700 
2.5900 
4.5300 
2.1800 
2.7700 
8.1600 
2.1500 


2.9411 


Chlorine. 


4.18 
5.50 
9.68 
7.55 
7.96 
7.10 
5.58 
7.60 
6.82 


6.82 


NlTSOOBX  AS 


Nitrates. 


.0080 
.0080 
.0000 
.0000 

.0050 
.0000 
.0020 
.0080 
.0070 


.0020 


Nttrttea. 


.0000 
.0000 

.0000 
.0000 
.0000 
.0600 
.0002 
.0000 
.0000 


OxTOcx  Cox 


Uofltttred.    nuned. 


.0000 


14.96 

22.88 
23.00 
22.81 
82.25 
21.08 
27.44 
28.72 
27.84 


8.44 


8.n 

4.81 


8.n 


8.21 


84.00 


8.S 


Odor,  ofifeoslTe.— The  aamplea  were  eollectad  as  the  aewag*  flowed  oat  on  the  Alter 
represent  the  sladge  which  aeliles  to  the  bottom  of  the  reservoir  mixed  with  a  small  amognt  of  the 
natant  sewage. 
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Chemical  Examination  of  Effluent  from  an  Underdrain  at  the  Brockton  Sewage 

Disposal  Works, 

[Parts  per  100,000.] 


teof 

Collection. 

Appsabaxob. 

Odob. 

ildue  on 
Evaporation. 

1 

1 

,  Turbidity. 

Sediment 

i 

CokL 

Hot 

5 

3 

& 

1S408 

18»7. 

Feb.     1 

None. 

None. 

.00 

Deddedly  disagreeable. 

Decidedly  disagreeable. 

20.20 

18884 

19043 

Mar.  20 
Apr.  14 

None. 
None. 

None. 
None. 

.02 
.02 

Faintly  musty  and  nn* 

pleasant. 
Faintly  unpleasant. 

Distinctly    musty 

unpleasant. 
Faintly  mouldy. 

and 

10.70 
23.00 

10880 
10480 
10788 

May  12 

June    0 
July  14 

None. 
Sligkt. 
None. 

None. 
None. 
None. 

.00 
.08 
.01 

None. 

Faintly  unpleasant. 

None. 

Distinctly    musty 

unpleasant. 
DisUnctly    musty 

unpleasant. 
Distinotly  musty. 

and 
and 

20.80 
31.40 
81.10 

20084 

Aug.  It 

None. 

V.sUgbt. 

.02 

None. 

None. 

81.80 

20601 

Sept.  16 

None. 

None. 

.06 

None. 

None. 

27.70 

20782 
21118 

Oct.    13 
Nov.  10 

None. 
None. 

V.sUgbt. 
Nomu 

.00 
.02 

Faintly  mouldy. 
None. 

Distinctly  mouldy 

unpleasant. 
Faintly  earthy. 

and 

82.60 
81.20 

21581 

Dec.  16 

V.slight. 

None. 

.06 
.02 

None. 

Btroogly  musty. 

27.00 

At. 

27-76 

Chemical  Examination  of  Effluent  from  an  Underdrain  at  the  Brockton  Sewage 

Disposal  Works  —  Concluded. 

[ParU  per  100,000.] 


AMMOmA. 

1 

KiTBOOBir  Aa 

Oxygen 

Consumed. 

• 

i 

a 

o 
to 

t 

Albu- 
minoid. 

• 

1 

• 

1 

18403 

.1682 

.0084 

4.22 

0.6000 

.0018 

.16 

8.8 

.0000 

188S4 

.2960 

.0170 

3.97 

0.0000 

.0080 

.16 

.0000 

10043 

.2400 

.0160 

8.86 

1.0600 

.0080 

.18 

.0000 

19280 

.0882 

.0004 

8.76 

1.6000 

.0016 

.18 

.0000 

10486 

.0008 

.0106 

4.88 

1.7000 

.0026 

.08 

.0000 

10788 

.0216 

.0060 

6.60 

1.0600 

.0010 

.16 

.0000 

90084 

.0080 

.0074 

6.48 

1.0000 

.0002 

.00 

.0000 

f08Ol 

.0042 

.0068 

6.40 

1.1600 

.0008 

.07 

.0000 

S0782 

.0212 

.0148 

6.38 

1.0000 

.0018 

.11 

.0000 

211U 

.0400 

.0102 

6.72 

1.7200 

.0018 

.06 

.0010 

HWl 

.0640 

.0104 

6.11 

1.7000 

.0000 

.06 

10.0 

.0020 

Av. 

.0011 

.0106 

4.80 

1.2246 

.0016 

•VI 

7.4 

.0008 

The  samples  were  eolleeted  from  the  underdrain  on  Pearl  Street,  which  receives,  in  addition  to  the 
•lOiMnt  from  several  of  Ifae  filter  beds,  a  large  amoont  of  groQud  water  from  the  territory  in  the  vldnily 
of  Uie  filtration  area. 
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Sewage  Disposal  at  Framinoham. 

Chemical  Examination  of  Sewage  from  Framingham, 

[Parts  per  100,000.] 


a 

o 


Date  of 
Collection 

RUIDUB  0«  ETATOKATIOir. 

1 

o 

TOTAL  REBIDCI 

• 

Loaa  o«  lOKmoa 

'• 

1        TotaL 

DUtolred. 

Saipended. 

TotaL 

DlnolTcd. 

SosyeaiM. 

18809 

1897. 

Jan.   20 

1        1868.00 

144.60 

1223.40 

1274.00 

•4.40 

1179.69 

18480 

Feb.  10 

634.00 

82.40 

601.60 

499.00 

10.40 

4mM 

18761 

Mar.  10 

491.00 

78.60 

412.40 

486.00 

40.00 

3N.M 

19086 

April  14 

297.00 

86.60 

261.40 

246.00 

9.00 

234.W 

10236 

May   12 

63.00 

1 

88.90 

19.10 

26.20 

9.90 

U.» 

19426 

June    9 

171.00 

47.60 

123.40 

123.00 

17.40 

1«6.« 

19796 

July  14 

869.00 

48.70 

810.80 

286.00 

16.70 

S69.M 

20068 

Aug.  11 

198.00 

62.70 

146.80 

140.00 

17.80 

122-TO 

20493 

Sept.  16 

814.40 

69.40 

246.00 

280.80 

19.00 

211.M 

20774 

Oct.    18 

726.00 

46.80 

679.20 

646.20 

16.20 

CW.OO 

21106 

Nov.  10 

217.60 

41.00 

176.60 

168.80 

18.00 

I66.SI 

21674 

Deo.  16 

66.80 

61.20 

14.60 

21.00 

11.10 

1              9.M 

•     Av. 

399.67 

66.88 

842.69 

841.08 

22.70 

318^ 

Chemical  Examination  of  Sewage  from' Framingham — CoDcluded. 

[Paru  per  100,000.] 


Ammokia. 


ALBtmiMOID. 


Total. 


Dlttolved. 


San- 
pen  ded. 


18309 
18480 
18761 
19036 
19236 
19426 
19796 
20068 
20493 
20774 
21106 
21674 
At. 


2.9600 

4.9600 

0.6300 

2.0400 

2.6000 

0.4800 

2.6600 

2.2100 

0.6100 

1.6400 

2.9600 

0.2600 

2.0000 

0.6620 

0.2320 

4.8000 

1.7300 

0.6400 

8.6800 

4.6900 

0.3000 

3.0400 

4.1100 

0.3700 

4.0000 

8.6100 

0.3800 

8.3600 

8.8000 

0.4400 

6.0000 

2.7700 

0.6400 

2.6000 
3.1400 

0.7800 

0.4600 

2.8810 

0.4202 

4.4300 
2.1200 
1.7100 
2.6000 
0.3300 
1.1900 
4.2900 
3.7400 
8.1300 
8.8600 
2.2300 
0.3200 


2.4617 


» 


Chlorine. 


6.20 

8.88 

0.66 

8.22 

7.80 

10.47 

18.64 

0.10 

23.90 

12.66 

11.80 

17.60 


11.66 


NmooKir  AS 


Nitrates. 


OxTCKv  Cos«n»». 


Nitrites.     Unflttersd. 


.0000 
.0000 

.0000 
.0080 
.0080 
.0080 
.0000 
.0080 
.0000 
.0080 
.0000 
.0080 


.0019 


.0000 

.0000 
.0000 
.0001 
.0000 
.0000 
.0000 
.0000 


50.66 
81.60 
16.00 
16.92 
4.00 
14.40 
38.26 
21.76 


ft.U 


.0000    |i      81.60 


l.TI 

s.ii 

6.16 

2.TS 


I 
.0000     • 

I 

.0000 

.0120 


81. S2 

28.60 

4.40 


a.41 


.0010 


t,Sl 


Odor,  offenstve.  —  The  sewage  was  eoUected  as  It  flowed  out  apoa  the  beds. 
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ChemiccU  Examination  of  Effluent  from  the  East  Underdrain  of  the  Framingham 

FiUer  Beds 

[Parts  per  100,000.] 


• 

ArPIAKAXOB. 

Odoe. 

• 

1 

■: 

a 

Tnrbidlty. 

Sediment 

t: 

o 

Cold. 

Hot. 

a 

& 

6 

& 

16811 

1S97. 

Jan.   20 

None. 

V.  slight. 

.02 

Faintly  unpleasant. 

Faintly  unpleasant. 

31.00 

18482 
18758 
19088 
19288 

Feh.  10 
Mar.  10 
Apr.  14 
May   12 

V.  slight, 

1      milky. 

V.  slight. 

None. 

None. 

None. 
V.sUght. 
None. 
V.sUght. 

.03 
.06 
.08 
.02 

Faintly  unpleasant. 

Distinctly    musty    and 

unpleasant. 
Distinctly  unpleasant. 

Faintly  unpleasant. 

Faintly  unpleasant. 

Decidedly    musty    and 

unpleasant. 
Decidedly    musty    and 

disagreeable. 
Distinctly  unpleasant. 

27.40 
22.70 
28.20 
37.70 

19428 

Jane    9 

V.  slight. 

V.sUght. 

.03 

Faintly  unpleasant. 

Dlstlnetly  unpleasant. 

36.80 

19797 

Jnly  14 

None. 

None. 

.00 

Faintly  musty. 

None. 

42.20 

90070 

Aag.  11 

None. 

None. 

.04 

Faintly  musty. 

Faintly  musty. 

40.60 

2M96 

Sept.  15 

None. 

None. 

.00 

Faintly  musty. 

None. 

40.00 

20770 

Oct.    13 

None. 

None. 

.00 

Faintly  musty. 

Dlstlnetly  musty. 

41.70 

21108 

Nov.  10 

V.  slight. 

V.sUght. 

.07 

Faintly  musty. 

Faintly  vegetable. 

30.10 

21678 

Dee.  15 

Slight. 

V.sUght. 

.07 
.06 

Faintly  mouldy. 

Strongly  mouldy. 

36.00 

Av. 

35  01 

Chemical  Examination  of  Effluent  from  the  East  Underdrain  of  the  Framingham 

FUter  Beds—  Concluded. 

[Parts  per  100,000.] 


AmcowiA. 

6 

NITIOOBM  AS 

Oxygen 

Consumed. 

Hardness. 

a 

St 

t 

• 

1 

ll 

< 

i 
1 

• 

• 

a 

z 

18811 

.2320 

.0160 

6.27 

1.1300 

.0015 

.16 

6.7 

.0000 

1S462 

.1020 

.0282 

7.70 

0.7800 

.0120 

.17 

4.8 

.0040 

18768 

.4160 

.0200 

6.08 

0.4000 

.0150 

.26 

4.0 

.0120 

19068 

.1720 

.0060 

6.22 

1.0000 

.0022 

.16 

.0060 

19388 

.1844 

.0120 

7.68 

0.9600 

.0008 

.16 

.0000 

19428 

.1840 

.0100 

7.70 

1.1600 

.0022 

.11 

.0000 

19797 

.0880 

.0140 

9.06 

1.0000 

.0046 

.18 

.0010 

20070 

.0848 

.0068 

10.08 

1.1000 

.0040 

.18 

.0000 

20496 

.0280 

.0072 

10.06 

1.0260 

.0050 

.18 

.0000 

20770 

.0110 

.0106 

11.04 

0.6300 

.0010 

.14 

.0000 

21108 

.0806 

.0112 

9.49 

1.2000 

.0044 

.11 

.0060 

21676 

.0796 

.0116 

8.82 

1.4600 

.0001 

.06 

10.8 

.0020 

At. 

.1426 

.0126 

8.84 

0.9862 

.0044 

.16 

7.6 

.0026 

The  aamplee  were  ooU«cted  from  the  underdrain  at  its  outlet. 
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Chemical  Examination  of  Effluent  from  the  West  Underdrain  of  the  Framingkm 

Filter  Beds, 

[ParU  per  100,000.] 


• 

Appsasamos. 

Odor.                                         j 

1'    t 

a 

ttof 
Coll« 

TorbkUty. 

Sediment 

1 

t 

i 

CoM. 

'11 

Hot.                   .   2i 

a 

& 

I 

• 

1S97. 

1 

1 

18310 

Jao.   20 

None. 

V.aUght. 

.02 

,  Nona. 

Dlatinetly  mooldy  and    SI.M 
anpleaaant. 

18481 

Feb.  10 

None. 

V.aUght 

.06 

,  Faintly  nnpleaaant. 

Faintly  moaty  and  oa-    S.* 
pleaaant. 

18752 

Mmr.  10 

y.allgbt. 

y.  alight. 

.07 

1  Dlatinclly    moaty    and 
nnpleaaant. 

Decidedly    moaty    and     ll.M 
diaagreeable. 

10037 

Apr.  14 

None. 

None. 

.06 

,  Dialinetiy  nnpleaaant. 

Decidedly    moaty    aad     S.9 
onpleaaant. 

10237 

May  12 

Slight. 

SUght. 

.18 

Diatincdy  nnpleaaaot. 

Dialinetiy  dlaagraeabto.     9JI 

10427 

June    0 

V.alight. 

V.aUght. 

.10 

Faintly  anpleaaant. 

Decidedly    moaty   aad     nM 
onpleaaant. 

10706 

Jaly  14 

V.  alight. 

SUght. 

.60 

Faintly  maaty. 

Dlatinetly  mnaty.              9M 

looeo 

Ang.  11 

None. 

y.alight. 

.06 

1  Dlatinetly  mnaty. 

Dlatinetly  moaty.              OM 

S0404 

Sept.  16 

Nod*. 

y.aUght. 

.01 

None. 

Faintly  moaty. 

i\M 

20776 

Get.   18 

None. 

None. 

.20 

Faintly  moaty. 

Dlatinetly  moaty.              ».» 

21107 

Not.  10 

V.  flight. 

y.alight. 

.11 

None. 

FalnUy  Tegetable.             S.K 

21576 

Deo.  16 

Great. 

Oona. 

.34 
.14 

Faintly  moaty  ft  mooldy. 

OffenaiTO. 

IAS 

Ay. 

i 

Chemical  Examination  of  Effluent  from  the  West  Underdrain  of  the  Framingkm 

Filter  Beds  —  Concluded. 

[Parte  per  100,000.] 


• 

Ammowia. 

i 

NiraooBN  Aa 

1 

8 

a 
S 

1 

1 

J 

la 

< 

• 

1 

St 

S 

• 

s 
8 

18810 

.8200 

.0440 

5.86 

1.0600 

.0010 

.12 

.OM 

18481 

.0720 

.0102 

6.60 

0.6760 

.0082 

.14 

,9m 

18762 

.0020 

.0160 

4.80 

0.4000 

.0010 

.18 

,cm 

19087 

.1680 

.0100 

4.80 

0.7000 

.0012 

.U 

.mm 

10237 

.1600 

.0160 

6.63 

0.7800 

.0060 

.21 

.om 

10427 

.1880 

.0180 

6.06 

0.6200 

.0010 

.00 

.mm 

19700 

.0840 

.0400 

6.70 

0.1876 

.0040 

.84 

.om 

20000 

.1360 

.0120 

8.46 

1.2000 

.0066 

.16 

.am 

20494 

.0768 

.0004 

9.80 

1.0600 

.0040 

.18 

.em 

20776 

.0392 

.0160 

7.78 

0.6000 

.0006 

.28 

Mt% 

21107 

.0662 

.0180 

7.80 

0.9600 

.0019 

.16 

.ow 

21675 

.0086 

.0176 

5.66 

0.4750 

.0016 

.27 

.<am 

At. 

.1241 

.0170 

6.89 

0.7116 

.0027 

.28 

.mm 

The  aamplea  were  eoUeeted  from  the  onderdraln  at  lU  ootlat. 
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Chemical  Examination  of  Water  from  a  Spring  near  Bannister  Brook  which 
receives  Effluent  from  the  Framingham  Filter  Beds, 

[ParU  p«r  100,000.] 


Date  of 

Collection. 

ApPSARAlfOB. 

Onoi. 

Resldne  on 
Evaporation. 

i 
§ 

•A 

Tarbidlty. 

Sediment 

i 

6 

Cold. 

Hot. 

18313 

1807. 

Jan.    20 

None. 

V.  alight. 

.00 

None. 

None. 

21.00 

18483 

Feb.  10 

None. 

None. 

.00 

None. 

None. 

18.90 

18766 

Mar.  10 

None. 

None. 

.00 

None. 

None. 

19.40 

10089 

April  14 

None. 

None. 

.00 

None. 

None. 

20.30 

19240 

May    12 

None. 

None. 

.06 

None. 

None. 

20.00 

10429 

Jane    9 

None. 

V.  aUght. 

.00 

None. 

None. 

18.80 

10864 

Jaly  22 

None. 

V.  aUght. 

.02 

None. 

None. 

20.10 

SO071 

Aug.  11 

None. 

None. 

.01 

None. 

None. 

19.80 

90490 

Sept.  16 

None. 

V.  aUght. 

.00 

None. 

None. 

21.40 

»777 

Oct.    18 

None. 

None. 

.00 

None. 

None.  , 

19.40 

21110 

Noy.  10 

None. 

None. 

.04 

None. 

None. 

18.80 

21678 

Dec.  16 

V.  alight. 

Cona. 

.06 

None. 

None. 

18.60 

Av.  1 

.01 

19.70 

Chemical  Examination  of  Water  from  a  Spring  near  Bannister  Brook  which 
receives  Effluent  from  the  Framingham  Filler  Beds — Concluded. 

[ParU  per  100,000.] 


AmcoiriA. 

5 

ja 
O 

NiTBOOBir  AS 

• 

1 

a 

i 

a 

1 

t: 

1 

a 

as 

1 

Alba- 
mlnold. 

i 

i 

• 

a 
£ 

18313 

.0002 

.0022 

3.62 

.7760 

.0000 

.08 

6.4 

.0000 

18483 

.0002 

.0080 

8.78 

.8000 

.0000 

.00 

6.4 

.0000 

18766 

.0012 

.0016 

4.00 

.6200 

•0000 

.00 

6.8 

.0000 

10080 

.0000 

.0010 

8.98 

.7000 

.0000 

.04 

6.4 

.0000 

10240 

.0008 

.0018 

8.70 

.6000 

.0000 

.01 

6.1 

.0000 

10420 

.0012 

.0032 

8.80 

.6600 

.0000 

.00 

6.4 

.0000 

10864 

.0004 

.0080 

4.00 

.4100 

.0000 

.00 

6.7 

.0010 

20071 

.0018 

.0074 

8.90 

.6600 

.0008 

.06 

6.3 

.0000 

20406 

.0004 

.0004 

8.92 

.6600 

.0000 

.08 

8.4 

.0020 

20777 

.0002 

.0088 

8.00 

.4600 

.0000 

.01 

6.1 

.0010 

21110 

.0006 

.0042 

8.72 

.1800 

.0000 

.02 

6.0 

.0020 

21678 

.0008 

.0036 

3.80 

.7200 

.0010 

.01 

7.3 

.0020 

At. 

.0006 

.0029 

8.78 

.6671 

.0001 

.02 

6.1 

.0007 
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Chemical  Examination  of  Water  from  Bannister  Brook  below  the  Framin^tam 

FiUer  Beds, 

[ParU  per  100,000.] 


a 

o 


a 
o 


10866 
20072 
80498 


Av. 


1S97. 

July  22 

Aug.  11 
Sept.  16 


Appca&avci. 


1 


I 


V.tlight. 
None. 
V.  slight. 


SUght. 
Slight. 

OODl. 


.12 
.10 
.08 


.18 


Rbsidor  on 
Evapora- 
tion. 


1 


e 
p 


s 


22.40 
20.60 
21.05 


21.82 


0.05 

4.16 

11.10 


7.10 


AMMOmA. 


Albuminoid. 

• 

1 

1 

m 

i 

• 

« 

s 

1 

ii 

(m 

H 

O 

00 

o 


8 

3 
■ 
C 
5 


.0826  .0126 
.0162,. 01161 


.0006 


.0161 


.0140 


.0127 


.0078 


Jl» 

• 

• 

1 

i 

* 

K 

.0096.0020 
.0080.0000 


.0048  4.70, 

I 
4.10 


.0086 


.0042 


4.60 


4.43! 


.1100/ 


.OQOol 


.SlOo!  .00861 
.4360 .0011 


i.  i  e 

*  '  7 

^  z 

n  * 

O  = 


s»  s.t 

.fl    T.l 


.2483  .0028  .S    M 


Odor,  yegetable  and  mntty, 
oroMlng  below  the  sewage  field. 


^— >The  samples  were  eoUeoted  from  the  brook,  at  the  irtt  nai 
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Sewage  Disposal  at  Gardner. 

Chemical  Examination  of  Sewage  from  Gardner. 

[ParU  per  100.000.] 


Date  of 
Collection. 

Bbsidcb  om  Evaporation. 

i 
1 

TOTAL  SESIDCB. 

LOSS  ON  lONITION. 

ToUL 

Dlsaolred. 

Suspended. 

1 

Total. 

Dissolved. 

Suspended. 

182M 

18476 
18740 
10044 
10281 
10437 
19856 
20078 
20536 
20788 
21114 
21583 

1897. 

Jan.   20 

Feb.  10 
Mar.  10 
Apr.  14 
ICay   12 

June    9 
July  21 
Aug.  11 
Sept.  15 
Oct.    13 
Nov.  10 
Dec.  15 

1 

35.80 
38.60 
85.20 
56.00 
41.40 
83.00 
27.80 
47.00 
84.40 
64.40 
27.80 
22.60 

10.40 
.      20.40 
10.00 
42.00 
20.20 
16.60 
20.60 
33.60 
17.20 
26.40 
17.80 
13.80 

16.40 
18.20 
16.20 
14.00 
21.20 
16.40 

7.20 
13.40 
17.20 
28.00 
10.60 

0.30 

21.20 
25.80 
20.40 
84.00 
24.60 
18.00 
10.00 
10.60 
20.60 
84.00 
15.80 
7.00 

8.80 
9.00 
8.20 

29.00 
7.40 
5.80 
4.60 
8.60 
6.50 

13.40 
6.80 
4.40 

12.00 
16.80 
12.20 

5.00 
17.20 
12.20 

5.40 
11.00 
14.10 
20.60 

0.00 

2.60 

At. 

1 

37.88 

22.17 

15.66 

20.92 

0.88 

11.59 

) 

Chemical  Examination  of  Sewage  from  Gardner  —  Concluded 

[Parts  per  100,000.] 


Ammonia 

Chlorine. 

NrrRooBN  as 

j  OxTOBN  Consumed. 

• 

1 

a 

t 

6k 

albuminoid 

. 

Nitrates. 

Nitrites. 

Unaltered. 

TotaL 

Dissolved. 

Sus- 
pended. 

Filtered. 

18290 

1.9200 

0.7540 

0.4160 

0.8380 

3.20 

.0030 

.0000 

6.06 

3.14 

18476 

2.0800 

0.7260 

0.3660 

0.3600 

8.40 

.0030 

.0000 

4.80 

3.00 

18749 

1.9200 

0.5940 

0.3120 

0.2820 

2.78 

.0050 

.0175 

3.68 

1.68 

190U 

2.1600 

1.4600 

1.2920 

0.1680 

3.42 

.0080 

.0200 

4.92 

2.52 

10281 

2.0800 

0.4700 

0.3680 

0.1020 

3.65 

.0030 

.0000 

2.96 

1.20 

19487 

1.5200 

0.5320 

0.4840 

0.0480 

2.30 

.0030 

.0000 

2.88 

1.62 

198M 

1.0240 

0.4440 

0.1420 

0.3020 

3.26 

.0020 

.0000 

2.51 

1.28 

90078 

0.9600 

0.6200 

0.2560 

0.3640 

8.80 

.0700 

.0160 

5.38 

1.83 

90680 

1.1200 

0.4660 

0.1880 

0.2780 

2.60 

.0030 

.0000 

8.60 

l.OS 

90788 

2.6000 

1.2200 

0.9400 

0.2800 

3.80 

.0080 

.0000 

7.84 

8.04 

91114 

1.8800 

0.8100 

0.5500 

0.2600 

2.51 

.0020 

.0080 

8.12 

2.24 

21683 

0.9600 

0.4100 

0.2800 

0.1800 

1.71 

.1540 

.0660 

1.82 

0.59 

At. 

1.6853 

0.7089 

0.4662 

0.2427 

3.04 

.0212 

.0098 

4.09 

1.92 

Odor,  offensive. The  sewage  was  collected  as  it  flowed  upon  the  beds. 
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Chemical  Examination  of  Effluent  from  the  Main   Underdrain  of  the  Gardner 

Filler  Beds. 

[Parts  per  100,000.] 


• 

1 

Appraiamob. 

Odoi.                                           | 

1 

a 

o 

as 

TurWdlty. 

Sediment 

• 

1 

Cold. 

;      5| 

Hot                        |> 
1 

18800 
18477 
18760 
19046 
19232 
19438 
19867 
20079 
20637 
20784 
21116 
21684 

1897. 

Jan.   20 

Feb.   10 
Mar.  10 
April  14 
May    12 
June    9 
July  21 
Aug.  11 
Sept.  16 
Oct.    13 
Nov.  10 
Dec.   16 

SUght. 

Distinct. 

Distinct. 

Distinct. 

Distinct. 

Slight. 

Slight. 

Slight. 

V.sli£ht, 
milky. 
None. 

SUght. 

Decided. 

Slight. 
Cons. 
Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
V.  slight. 
V.  slight. 
None. 
V.  slight. 
V.  slight. 

0.26 
0.60 
0.90 
1.10 
0.43 
0.70 
0.40 
0.20 
O.IO 
0.07 
0.11 
0.80 
0.42 

Distinctly  disagreeable. 

Distinctly    musty    and 

disagreeable. 
Distinctly    musty    and 

disagreeable. 
Distinctly  disagreeable. 

Distinctly    musty    and 

disagreeable. 
Decidedly  disagreeable. 

Distinctly  disagreeable. 

Distinctly    mosty    and 

disagreeable. 
Distinctly  musty. 

Distinctly  disagreeable. 

Distinctly  earthy. 

Decidedly  unpleasant. 

Decidedly  disagreeahle.      14.11 

Decidedly     musty     and     U.7B 

disagreeable. 
Distinctly     musty     and     13  Jl 

disss  reeable. 
DlsUnctly     musty     and     17.SB 

disagreeable. 
Decidedly     musty     and     I3.tt 

disagreeable. 
Decidedly  disagreeable.      H.W 

Decidedly    musty     and     n.» 

disagreeable. 
Distinctly  masty.                 U.9I 

Distinctly     musty     and     It.lB 

oily. 
Distinctly  disagreeable.       2S.7« 

DistlncUy  earthy.                1«.# 

V.  offensire.                       '   MM 

Av. 

' 14.41 

1 

Chemical  Examination  of  Effluent  from  the  Main  Underdrain  of  the  Oardfter 

Filter  Beds — Concluded. 

[ParU  per  100,000.] 


AMMOiCIA. 

Chlorine. 

NiTSOOBll  AS 

• 

S 

s 

• 

c 

Ma 

i 

a 

o 

• 

Albu- 
minoid. 

1 

m 

* 
1 

18300 

0.9800 

0.0940 

2.71 

0.3400 

0.0030 

2.10 

8.2 

.07BO 

18477 

1.4400 

0.0860 

2.70 

0.1600 

0.0090 

0.63 

2.6 

.1750 

18760 

0.6600 

0.0390 

2.70 

0.0760 

0.0060 

0.72 

1 

.ll«0 

1P045 

0.9760 

0.0640 

8.00 

0.6000 

0.0160 

0.61 

.3000 

19232 

0.7200 

0.0400 

2.86 

0.2900 

0.0160 

0.34 

.•8S0 

19438 

0.6400 

0.0640 

2.26 

0.4100 

0.0120 

0.S8 

.IMO 

19867 

0.2440 

0.0270 

2.80 

0.3760 

0.0040 

0.30 

.0780 

20079 

0.1920 

0.0268 

2.68 

0.8600 

0.0060 

0.27 

.»•• 

20637 

0.1040 

0.0468 

2.76 

0.6600 

0.0030 

0.31 

.0006 

20784 

0.0960 

0.0238 

1.84 

0.9700 

0.0018 

0.20 

.O0S» 

21116 

0.2040 

0.0300 

2.67 

1.1000 

0.0860 

0.27 

.OMO 

21584 

0.6600 

0.0760 

2.53 

0.4000 

0.4692 

1 

0.0230 

0.60 

••» 

At.. 

0.6697 

0.0606 

2.61        1 

0.0109 

0.66 

OMf 

The  samples  were  collected  from  the  main  underdrain  at  the  point  where  it  discharges  into  Pood  hreok. 
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■Chemical  Examination  of  Water  from  Pond  Brook  above  the  Gardner  Filler  Beds. 

[P*rtt  per  100,000.] 


Date  of  Collection. 

Afpbabakcx. 

Kksidcs  on 
Etapora- 

TION. 

AXMOWIA. 

• 

s 
1 

2.14 
2.40 
6.84 

3.29 

1 

NiTBOOBN 
AS 

Oxygen  Consumed. 

• 

1 

i 

• 

o 

• 

8 

Lou  on 
Ignition. 

• 

Albuminoid. 

1 

• 

t 

1 

1 

• 

1 
1 

Q 

• 

1 
si 

00 

.0036 
.0062 
.0084 

.0067 

• 

i 

B 

19858 
20080 
20638 

1 

1897. 

July  21 

Aug.  11 
Sept.  15 

V.  Blight. 
.  Slight. 

,  Slight. 

1 
1 

Slight. 
Slight. 
V.  flight. 

.08 
.46 
.90 

.48 

12.00 
14.76 
26.20 

2.96 
3.80 
9.00 

.0260 

,.0224 

.0816 

.0433 

.0246 
.0242 
.0234 

.0240 

.0210 
.0190 
.0160 

.0183 

.1000 
.0800 
.2600 

.1433 

.0046 
.0036 
.0009 

.0030 

.56 
.61 
.18 

.42 

4.0 
4.9 
9.3 

1 
Av. 

f 

17.66 

6.26 

6.1 

'i 

1 

Odor,  distinctly  vegetable,  and  of  the  first  and  last  samples  also  musty.  — The  samples  were  col- 
lected from  the  brook  above  the  point  where  It  Is  crossed  by  the  main  aewer  leading  to  the  filter  beds. 


Chemical  Examination  of  Water  from  Pond  Brook  below  the  Gardner  Filter  Beds, 

[ParU  per  100,000.] 


1 

• 

B 

o 

o 

Jp 

o 

• 

o 

^ 

a 

• 

s 

m 

^ 

a 

19869 
20081 
20689 


Av. 


1S»7.   i 

Jaly  21 

Aug.  11 
Sept.  15 


Appkasahob. 


i 

z 


V.  slight. 

Slight. 

Slight, 
milky. 


Slight. 

SUght. 

SUght, 
iron. 


o 


.76 
.44 

.30 


.60 


Rrsiddb  on 

£VAPOBA- 
TIOK. 


B 
O 


§1 

5 


12.10 
14.10 
29.66 


18.68 


8.60 
3.60 
7.66 


4.96 


Ammonia. 


.0464 
.0612 
.0656 


.0644 


Albuminoid. 


2 
o 
H 


i 

1 


^1 

a  o- 

OQ 


.0268 
.0234 
.0204 


.0286 
.0212 
.0120 


.0236  .0189 


.0032 
.0022 
.0084 


.0046 


2.03 
2.40 
6.66 

3.661 


NiTBOOBM 

A8 


I 


s 

5 


.0680 
.1600 
.0400 


.0898 


.0040 
.0040 
.0003 


.0028 


t 

S 

o 
m 
B 

o 

B 
& 

M 

o 


.67 
.48 
.13 


.88 


8.9 

4.6 

18.0 

7.2 


Odor,  distinctly  vegetable  and  musty. The  samples  were  collected  from  the  brook  below  the 

filter  beds  and  below  the  point  where  efflaent  from  the  filter  beds  enters  the  stream. 
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Sewage  Disposal  at  Leicester. 

Population  in  1895,  3,239.  A  system  of  sewerage  and  sewage 
disposal  was  introduced  into  the  town  of  Leicester  in  the  years  1895 
and  1896.  At  the  end  of  the  year  1897  about  1 .7  miles  of  sewers  had 
been  constructed,  most  of  which  are  provided  with  underdrains,  and 
70  connections  had  been  made  with  the  sewers. 

The  method  of  disposal  during  the  first  two  years  of  the  operation 
of  the  works  was  to  discharge  the  sewage  into  an  open  ditch  from 
600  to  800  feet  long,  running  around  a  gravelly  knoll,  after  sedi- 


Chemical  Examination  t^ 


[r«ru  per  100,000.] 


i 

B 

a 

Date  of 

CollecUon. 

RB81DDK  ON  £VAPORATIOV. 

TOTAL  BKSIDUR 

• 

LOSS  ov  lovinox. 

ToUL 

Dlaaolred. 

Satpended. 

ToUI. 

DlMolTed.           *j}^^ 

1 

18218 

1896. 

Dec.  81 

118.40 

109.80 

8.00 

80.00 

71.90 

8.81 

2 

18385 

1S07. 

Jan.   27 

102.40 

85.00 

17.40 

56.00 

46.00 

1 

•.« 

8 

18485 

Feb.  10 

40.80 

25.20 

15.60 

23.80 

18.20 

10.« 

4 

18804 

Mar.  17 

00.80 

78.00 

12.60 

50.80 

49.20 

10.« 

5 

18041 

April   1 

167.00 

158.80 

8.80 

119.40 

111.40 

8.00 

6 

10040 

April  14 

88.00 

60.60 

27.40 

50.00 

84.00 

10.00 

7 

10246 

May   12 

96.80 

68.70 

28.10 

52.40 

27.70 

84.71 

8 

19431 

Jnoe    0 

82.60 

76.40 

6.20 

48.40 

42.60 

5.80 

0 

19701 

Jaly  14 

63.60 

49.80 

18.80 

84.20 

25.00 

•.90 

10 

20075 

Aug.  11 

91.40 

78.00 

18.40 

51.40 

87.90 

U.» 

11 

20544 

Sept.  10 

78.40 

66.40 

18.00 

42.40 

80.40 

12.00 

12 

20795 

Oct.    13 

86.40 

79.40 

7.00 

50.60 

46.60 

4.00 

13 

21118 

Nov.  10 

74.00 

68.80 

5.20 

43.20 

38.00 

5.80 

14 

21585 

Deo.  15 

80.00 

81.80 

7.20 

17.80 

1 

14.80 

8.40 

16 

Av.* 

84.02 

70.85 

18.17 

'49.64 

89.73 

O.fl 

*  Where  more  than  one  aample  waa  collected  in  a  month,  the  mean  analyala  for  that  month 
aaed  in  making  the  average. 
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mentation  in  a  settling  tank.     The  sludge  was  discharged  on  a  filter 
bed  prepared  for  the  purpose. 

In  the  fall  of  1896  two  filter  beds  were  prepared  to  receive  the 
supernatant  liquid  from  the  settling  tank,  and  since  that  time  five 
other  beds  have  been  prepared.  Each  of  the  beds  has  an  area  of  300 
square  feet  and  is  thoroughly  underdrained.  The  material  of  which 
the  beds  are  composed  is  very  fine  so  that  the  amount  of  sewage 
which  can  be  treated  upon  them  is  quite  small,  and  the  ditch  around 
the  gravelly  knoll  is  still  frequently  used,  especially  during  the 
colder  months. 


Sewage  p^ym  Leicester, 


[ParU  per  100,000.] 


Ammonia. 

Cblorlne. 

NiTBOOBN  A8 

OXTOBN  GONSUMBD. 

ALBUMINOID 

• 

Nitrates. 

Kltritea. 

Unflttered. 

Filtered. 

i 

ToUl. 

Dissolred. 

Sns- 
pended. 

4.6000 

O.MOO 

0.4700 

0.5200 

8.64 

.0020 

.0000 

42.40 

41.80 

1 

S.S400 

O.KKK) 

0.7400 

0.1500 

6.60 

1 

.0000 

.0000 

28.54 

19.97 

2 

S.ISOO 

0.0000 

O.820O 

0.2800 

2.68 

.0050 

.0000 

6.88 

4.72 

8 

S.8000 

0.7600 

0.4800 

0.2700 

7.00 

.0000 

.0088 

28.44 

21.92 

4 

S.2000 

0.8400 

0.6700 

0.2700 

8.50 

.0000 

.0000 

46.92 

42.80 

5 

S.4000 

0.0000 

0.8600 

0.2600 

4.46 

.0080 

.0110 

19.86 

16.76 

6 

2.O80O 

0.7740 

0.8080 

0.8700 

6.24 

- 

.0000 

22.24 

18.48 

7 

4.1000 

0.7200 

0.4000 

0.8200 

4.16 

.0000 

.0000 

20.72 

18.88 

8 

1.7600 

0.8800 

0.8420 

0.8380 

4.88 

.0000 

.0000 

19.06 

14.42 

9 

s.&ooo 

1.1200 

0.5220 

0.6980 

6.60 

.0000 

.0000 

28.66 

26.12 

10 

2.4700 

0.7900 

0.8100 

0.4800 

5.00 

.0000 

.0000 

28.44 

18.48 

11 

8.2800 

1.5000 

0.9600 

0.6100 

6.30 

.0080 

.0000 

26.48 

17.68 

12 

8.5200 

0.9800 

0.7800 

0.1500 

6.10 

.0020 

.0000 

19.44 

18.08 

18 

1.0000 

0.4200 

0.2700 

0.1600 

8.18 

.0020 

.0200 

7.01 

6.66 

14 

3.8115 

0.8418 

0.4956 

0.8468 

5.60 

.0018 

.0028 

28.14 

19.65 

15 

Odor,  oifeDsive.— The  aewage  wat  eoUected  at  It  entered  the  ■etUiog  tank. 
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Chemical  Examittationof  Effluent  from  the  Underdrain  of  the  Leicester  Filter  Beds. 

[Part*  per  100,000.] 


• 

1 

,1 

ArraABAHCK. 

Oooi. 

• 

• 

e 

l\ 

§ 

9 

Torbldl^. 

Sediment. 

1 

Ck>ld. 

Hot. 

1« 

^ 

Q 

o 

'  as 

18M. 

18219 

Dec.    31 
18»7. 

Decided, 
mUky. 

Oons., 
dark. 

0.12 

OffenalTe. 

Offensive. 

6S.40 

18886 

Jan.    27 

Decided. 

Oons., 
rusty. 

2.00 

Offensive. 

Offensive. 

28.M 

18042 

Apr.     1 

Distinct. 

Slight. 

0.80 

Distinctly  disagreeable. 

Decidedly  disagreeable. 

68.  M 

19047 

Apr.   14 

Decided. 

Oona. 

- 

Decidedly  disagreeable. 

Deddedly  disagreeable. 

40.00 

19247 

May     12 

Distinct, 

Cona. 

0.70 

Decidedly  disagreeable. 

Decidedly     mosty    and 

:  43.S0 

19432 

Jane     9 

cons. 

Distinct, 

milky. 

V.iUght. 

0.60 

Decidedly  disagreeable. 

disagreeable. 
Offennve.                         1 

!  U.70 

t 

19792 

Jaly    14 

Distinct, 
black. 

Oons., 
black. 

~ 

Offensive. 

Offensive. 

10.70 

20076 

Aag.   11 

DlsUnot. 

Heavy, 
red. 

1.15 

Distinctly  disagreeable. 

Distinctly  disagreeabla. 

36.00 

20796 

Oct.     18 

Distinct. 

Oons. 

- 

Offensive. 

Offensive. 

U.OO 

21119 

Not.   10 

Decided. 

Slight. 

1 

V.  offensive. 

V.  offensive. 

M.00 

At.* 

- 

47.30 

Chemical  Examination  of  Effluent  from  the  Underdrain  of  the  Leicester  Filter  Bed$ 

—  Concla^ed. 

[ParU  per  100,000.]  * 


AMMOnA. 


i 


o 


18219 
18886 

18042 
19047 
19247 
19432 
19792 
30076 
90796 
21119 


2.6460 
0.0992 
1.8600 
1.1200 
1.9200 
1.9200 
1.9200 
0.4880 
2.4000 
2.2000 


Av.* 


1.6475 


0.4200 
0.0276 
0.1960 
0.1920 
0.1840 
0.1500 
0.1680 
0.0600 
0.7200 
0.3020 


0.2351 


6 

G 

o 


6.16 
8.24 
7.90 
8.87 
6.47 
6.46 
5.76 
8.68 
6.80 
6.72 


5.46 


KmooBH  AS 


i 

• 

5 

1 

•A 

SIS 

.0U7 


.0030 

.0008 

.0300 

.0050 

.0150 

.0090 

.0000 

.0000 

.0000 

.0001 

.1750 

.1600 

.0000 

.0000 

.1760 

.0180 

.0000 

.0000 

.0100 

.0016 

.OIM 


i 

m 
a 

!5 


i 
1 

no 


21.80 
2.26 

15.04 
6.56 
4.48 
8.73 
4.75 
1.86 

10.82 

10.40 


8.88 


8.1 
12.8 
11.8 
10.4 
12.4 
10.6 
8.4 
T.T 
16.6 
18.0 


11.6 


0.0740 

2.0000 

0.0000 

0.1600 

0.1100 

0.( 

0. 

3. 

0. 

0. 

0.5706 


*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  month  baa 
been  need  in  making  the  average. 

The  samples  were  collected  from  the  underdrain  at  the  point  where  It  discharges  into  the  brook. 
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Chemical  Examination  of  Water  from  the  Brook  above  the  Leicester  Filter  Beds, 

[ParU  per  100,000.] 


10708 
10545 


APrKABAVCB. 


s 


o 
o 


1807. 

July  14 

8«pt.l6 


Slight. 
DlstlDot. 


Cons. 
Coot. 


.40 
.44 


Rksidub  on 

EVAPOBA- 
TIOH. 


• 

e 

s 

• 

§6 

1 

f 

8.86 
3.70 


1.60 
1.80 


Ammokia. 


Albaminoid. 

9 

• 

2:' 

• 

1 

• 

1 

"3 

o 
8 

si 

h 

H 

2 

00 

.0048 
.0018 


.0200 
.0214 


.0148 
.017& 


.0058 
.0086 


c 
o 


.25 
.42 


NlTBOOBK 


I 


.0040 
.0080 


.0001 
.0000 


% 


I 

M 

o 


I 


.62 

.49 


1.4 
1.8 


Odor,  distinctly  vegetable. The  eamplee  were  collected  from  the  brook,  above  the  point  where 

affluent  from  the  filter  beds  enters  the  stream. 


Chemical  Examination  of  Water  from  the  Brook  below  the  Leicester  Filter  Beds, 

[Parte  per  100,000.] 


S 


a 

« 
m 
Q 


ArPBABANOB. 


s 


a 

a 


S 

8 


10704 

soon 

20646 


At. 


1807. 

July  14 

Aug.  11 
Sept.  16 


BUght. 
Blight. 
V.  slight. 


Cons. 
Cons. 
Blight. 


.72 
.48 
.46 


.66 


Kbsidcb  on 

£VAPOBA- 

TIOM. 

• 

a 

o 

«« 

^ 

c  e 

1 

r 

7.10 

2.66 

6.66 

2.90 

8.96 

1.40 

6.68 

2.06 

• 

Ammokia. 


Albuminoid. 

i 

i 

> 

•o 

• 

i 

*• 
o 

s 

m 

s 
a  *> 

h 

H 

Q 

cc 

.0040 
.0162 
.0068 

.0087 


.0608 
.0308 
.0228 


.0281 


.0248 
.0282 
.0190 


.0228 


.0060 
.0076 
.0038 


.0068 


1 

• 

NiTBOGBN 

1 

AS 

a 

m 

a 

o 

i 

1 

1 

• 

1 

1 

.70 

r* 

% 

o 

.0260 

.0008 

.06 

.80 

.0200 

.0002 

.78 

.64 

.0080 

.0001 

.62 

• 

.0160 

.0002 

.78 

i 


2.1 
1.6 
1.6 

1.8 


Odor,  distinctly  vegetable  and  musty. The  samples  were  oollected  from  the  brook  below  the 

XxHot  where  the  efflaent  from  the  filter  beds  enters  the  stream. 


Sewage  Disposal  at  Leicester  Poor  Farm.  . 

The  Leicester  Poor  Farm  is  situated  on  the  watershed  of  Kettle 
Brook,  one  of  the  sources  of  water  supply  of  the  city  of  Worcester. 
Filter  beds  for  the  purification  of  the  sewage  from  the  buildings 
were  constructed  in  1895.  The  filtration  area  is  50  feet  square  and 
is  divided  into  four  beds.  The  filtering  material  is  composed  of 
selected  sand  and  gravel  of  varying  degrees  of  fineness,  the  finest 
material  being  at  the  surface.  Sewage  flows  directly  from  the  build- 
ings to  the  beds  by  gravity  and  is  distributed  by  means  of  shallow 
wooden  carriers.  The  effluent  from  the  beds  flows  into  one  of  the 
branches  of  Kettle  Brook. 
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Chemical  Examination  of  Effluent  fiwn  the  Underdrain 

[Paru  per  100,000.] 


1 

c 

1 

ArPKABAKOB. 

Ooos. 

=  2 

ir 

Turbidity. 

Sediment 

9 

Cold. 

Hot. 

0 

2 

a 

X 

18»5. 

1 

15172 

Sept. 

16 

Decided, 

brown 
>&  clayey. 

Heavy, 

brown  & 
earthy. 

.85 

Distinctly  mosty. 

Decidedly  mosty. 

HM 

2 

15441 

Oct. 

29 

Slight. 

Cona., 

.20 

Faintly  vegetable. 

Faintlv    vegetable    mod 
mouldy. 

u.ii 

earthy. 

18»«. 

i 

8 

16085 

Feb. 

18 

SUght. 

Oons., 
earthy. 

.02 

Faintly  mnaty. 

Distinctly  mosty. 

JiM 

4 

16275 

Mar. 

17 

Dedded, 
clayey. 

Oons , 
earthy. 

.02 

Distinctly  earthy. 

Distinctly    earthy    and 
mosty. 

1«.M 

5 

16457 

Apr. 

21 

Slight. 

SUght. 

.02 

Faintly  earthy. 

Distinctly  mooldy. 

23.61 

6 

16625 

May 

19 

SUght. 

Oons. 
earthy. 

.08 

Faintly  mosty. 

Distinctly  mosty. 

UM 

7 

16812 

June  16 

V.iUght. 

SUght. 

.00 

None. 

DisUnctly  woody. 

S.JI 

8 

17036 

July 

21 

Distinct, 
green. 

Oons., 
earthy. 

.04 

Faintly  anpleasant. 

Distinctly  onpleaaaot. 

SS.M 

9 

17241 

Aug. 

18 

SUght. 

Oona. 

.02 

Distinctly  vegeUble 
and  aweeiiah. 

Distinctly  sweet. 

2».« 

10 

17462 

Sept. 

14 

V.  alight. 

Slight, 
earthy. 

.04 

None. 

Faintly  musty. 

3.Ji 

11 

17686 

Oct. 

20 

V.  alight. 

Oona., 
green. 

.08 

Diatlnetly  vegetable. 

Distinctly  vegeUble. 

».» 

12 

17889 

Nov. 

17 

None. 

Oons., 
sandy. 

.00 

None. 

None. 

I9.» 

13 

18135 

Dec. 

15 

1 

None. 

Oons., 
sandy. 

.00 
.06 

Faintly  mouldy. 

Faintly  mooldy. 

1S.8» 

11 

Av. 

1 

tl  IT 

18»7. 

16 

18286 

Jan. 

18 

V.illght. 

Oons. 

.05 

Faintly  musty. 

Decidedly  mosty. 

ii.m 

16 

18520 

Feb. 

16 

V.  alight. 

Oons. 

.03 

Faintly  unpleasant. 

Distinctly  mosty  and  ob- 
pleasant. 

16^ 

17 

18786 

Mar. 

15 

V.allght. 

Oons. 

.00 

iMstlnctly  musty. 

Distinctly  mosty  and  on- 
pleasaot. 

IT.li 

18 

19078 

April 

20 

None. 

Oons. 

.02 

Faintlv  mouldy  and 
unpleasant. 

Distinctly  mosty. 

».« 

19 

19273 

May 

18 

Slight. 

Oons. 

.02 

Faintly  musty. 

Decidedly  mosty. 

nJ6 

20 

19472 

June 

15 

1 

None. 

Oons. 

.02 

Faintly  mosty. 

Distinctly  musty. 

nj$ 

21 

19841 

July 

20 

V.  slight. 

SUght. 

.02 

None. 

Faintly  mooldy. 

njm 

22 

20133 

• 

Aug. 

17 

V.sUght. 

V.  slight. 

.02 

Distinctly  mouldy. 

Faintly  mooldy. 

v.m 

23 

20502 

Sept. 

21 

Slight. 

Oons. 

.05 

None. 

Faintly  mosty. 

VIM 

24 

20892 

Oct. 

19 

1 

V.sUght. 

Oons. 

.48 

Faintly  musty. 

Distinctly  mosty. 

2».« 

25 

21254 

Nov. 

16 

Slight. 

Heavy. 

.05 

Faintlv    mosty    and 
earthy. 

Strongly   mosty  and 

ItJI 

earthy. 

29 

21653 

Dec. 

28 

V.sUght. 

Oona. 

.11 

.07 

Faintly  mooldy. 

Distinctly   mooldy    aad 
earthy. 

uje 

27 

Av. 

1 
1 

!i.s: 

i 


No.  34.]         SEWAGE  DISPOSAL  OF  TOWNS. 


527 


of  the  Filter  Beds  at  the  Leicester  Poor  Farm. 

[Parte  per  100,000.] 


▲mmokia. 

Chlorine. 

NlTBOOBV  AS 

• 

J 

r 

i 

c 

1 

n 

• 

s 
S 

• 

1 

• 

o 

il 

• 

^ 

.1040 

.0670 

8.06 

0.1960 

.0180 

1.26 

6.7 

.2000 

1 

.0000 

.0072 

8.00 

0.4600 

.0040 

0.84 

6.6 

.0100 

2 

.0314 

.0168 

2.23 

0.6260 

.0040 

0.09 

4.7 

. 

8 

.0832 

.0194 

2.36 

0.8900 

.0019 

0.11 

6.8 

. 

4 

.0416 

.0106 

2.68 

1.7600 

.0220 

0.19 

7.1 

. 

6 

.0018 

.0070 

2.74 

1.8260 

.0006 

0.09 

7.6 

• 

6 

.00S2 

.0066 

2.61 

0.2260 

.0019 

0.07 

8.0 

. 

7 

.0004 

.0184 

2.88 

0.8200 

.0008 

0.08 

7.7 

.0360 

8 

.0000 

.0004 

8.28 

0.1400 

.0008 

0.19 

7.4 

.0080 

9 

.0008 

.0068 

2.81 

1.0000 

.0000 

0.10 

7.4 

.0070 

10 

.0020 

.0068 

2.28 

1.0000 

.0008 

0.18 

6.1 

.0060 

11 

.0002 

.0076 

2.27 

0.1160 

.0001 

0.07 

6.8 

.0080 

12 

.0084 

.0086 

2.18 

1.0000 

.0004 

0.18 

6.6 

.0060 

18 

.0180 

.0133 

2.62 

0.6873 

.0042 

0.22 

6.7 

.0461 

14 

.5600 

.0170 

2.11 

0.6260 

.0029 

0.28 

4.2 

.0170 

16 

.8660 

.0260 

2.00 

0.4660 

.0024 

0.12 

4.4 

.0170 

16 

.1200 

.0110 

1.84 

0.7000 

.0028 

0.08 

6.6 

.0180 

17 

.0668 

.0116 

1.84 

0.7700 

.0012 

O.U 

6.9 

.0180 

18 

.0096 

.0080 

1.80 

0.7000 

.0001 

0.04 

6.8 

.0040 

19 

.0088 

.0136 

1.76 

0.7600 

.0002 

0.18 

6.8 

.0130 

20 

.0020 

.0076 

2.08 

0.6600 

.0001 

0.12 

6.0 

.0100 

21 

.0010 

.0050 

2.06 

0.6260 

.0000 

0.09 

4.9 

.0030 

22 

.0004 

.0204 

1.80 

0.4260 

.0000 

0.61 

4.0 

.0020 

28 

.0028 

.0112 

2.40 

0.7800 

.0000 

0.82 

5.7 

.0090 

24 

.0748 

.0418 

2.28 

0.8000 

.0010 

0.16 

6.4 

.0020 

25 

.2500 

.0816 

1.88 

0.4200 

.0010 

0.18 

4.2 

.0040 

26 

.1211 

.0170 

1.00 

0.6268 

.0010 

0.17 

6.2 

.0097 

27 
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[ParU  per  100.000.] 


Sewage  Disposal 

Chemical  Examinaium  cf 


1 

E 

is 

Collection. 

RESIDUK  Oil  EVAPOEATIOM. 

TOTAL  BSSIDUB 

• 

Loaa  oy  iohitiok. 

Total. 

DifSOlTed. 

Saipended. 

TotaL 

DiMolTed. 

8up«oM. 

1 

I 

18320 

1897. 

Jan.   20 

41.80 

81.60 

10.20 

19.40 

10.40 

9.00 

2 

18488 

Feb.  11 

40.00 

82.60 

18.40 

22.80 

14.80 

8.00 

18760 

Mar.  10 

46.00 

26.60 

21.00 

22.20 

8.90 

14.00 

10060 

Apr.  14 

40.00 

26.80 

14.20 

16.00 

6.80 

10.21 

10242 

&£ay    12 

48.00 

81.80 

16.20 

28.00 

10.80 

12.20 

19U2 

Jane  10 

48.00 

29.70 

18.80 

16.80 

8.00 

7.80 

19700 

Jaly   14 

48.00 

88.40 

14.60 

20.40 

9.00 

11.40 

20086 

Aug.  11 

46.00 

20.80 

16.20 

21.20 

7.10 

14.10 

20640 

Sept.  16 

121.20 

61.40 

69.80 

81.20 

16.00 

64.20 

10 

20812 

Od.    14 

66.40 

48.60 

21.80 

86.40 

17.60 

17.10 

11 

21122 

Nov.  10 

44.40 

30.40 

14.00 

10.80 

T.60 

12.21 

12 

21688 

Dec>  16 

82.40 

26.60 

6.80 

18.40 

8.70 

4.70 

18 

Av. 

61.00 

82.69 

19.21 

26.88 

10.26 

16.61 

Odor,  offenalve. The  aamplee  were  collected  from  the  aeparatiof  taalca. 
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AT  Marlborough. 

Sewage  from  Marlborough. 


[Parts  per  100,000.] 


Ammonia. 

Chlorine. 

KiTROOBN  A8 

OxTGRN  Consumed. 

ALBUMINOID 

1 

NitnitM. 

Kltrltea. 

Unflltered. 

FUtered. 

• 

1 

ToUl. 

Diftsolred. 

Sai- 
pended. 

1.9680 

0.5200 

0.4100 

0.1160 

6.44 

.0050 

.0000 

4.53 

2.63 

1 

2.0900 

0.6440 

0.3440 

0.3000 

5.90 

.0050 

.0000 

4.82 

2.44 

2 

1.6000 

0.4400 

0.2420 

0.1980 

4.88 

.0450 

.0195 

3.28 

1.68 

3 

1.0400 

0.3400 

0.1720 

0.1680 

4.58 

.1000 

.1300 

2.40 

1.82 

4 

1.4400 

0.6340 

0.2560 

0.2780 

5.83 

.0030 

.0000 

8.48 

2.24 

6 

1.4400 

0.4640 

0.1610 

0.3030 

4.42 

j       .0680 

.0225    i 

3.08 

2.16 

6 

2.5200 

0.5280 

0.0240 

0.5040 

6.50 

.0070 

.0000 

9.89 

3.12 

7 

2.5600 

0.6840 

0.2080 

0.4760 

6.05 

.0030 

.0000 

4.13 

2.07 

8 

2.0000 

0.8940 

0.3980 

0.4960 

13.50 

.0000 

.0000 

6.64 

2.96 

9 

6.4000 

1.5100 

0.7100 

0.8000     1 
1 

7.55 

.0030 

.0000 

8.80 

4.48 

10 

4.0400 

0.9400 

0.5300 

0.4100 

6.62 

.0070 

.0000    1 

8.62 

1.52 

11 

1.6400 

0.5900 

0.3800 

0.2100 

4.30 

i       .6800 

.0560 

1 

2.11 

0.84 

12 

2.3940 

0.6745 

0.3196 

1 

0.3549    ' 

1 

6.34 

.0772 

.0190 

4.68 

2.29 

13 

represent  the  sewage  after  a  portion  of^the  suspended  matter  hat  been  separated  from  it. 
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Chemical  Examination  of  Effluent  from  the  Under- 

[ParU  per  100,000.] 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

18 

17 

18 

19 

20 

21 

22 

23 

24 

26 


§ 


J 

2 


18S21 
18822 
18489 
18490 
18767 
18768 
19061 
19062 
19243 
19244 
19448 
19444 
19800 
19801 
20088 
20087 
20641 
20642 
20818 
20814 
21128 
21124 
21689 

21690 

I 
I 


1S97. 

Jan.    20 

JftD.    20 


Feb. 
Feb. 
Mar. 
Mar. 

Apr. 
Apr. 
May 
May 

Jtioe 

Jane 

July 

Jaly 

Aug. 

Aug. 

Sept. 

Sept. 

Oct. 

Oct. 

Nov. 

Nov. 

Dee. 

Dee. 


Appbaiaxob. 


TarbMlty. 


Sediment 


© 
© 


Slight. 

mUky. 
SUgfat. 

milky. 
Dlatinctly 

milky. 
Slight, 

milky. 
Dlttlnet, 

■cum. 
Distinct. 

Decided. 

Dlatlnct. 

Distinct. 

Distinct. 

Distinct. 

Slight. 

SUght. 

SIlgbL 

DUtlnet. 

Distinct. 

V.  slight. 

mUky. 
None. 

None. 

Slight, 

milky. 
Slight. 

Decided. 

Decided. 

Decided. 


V.  slight. 

V.  slight. 

Cons. 

SUght. 

Cons.,  Iron. 

SUght. 

Cons. 

Cons. 

Cons. 

Cona. 

Heavy. 

SUght. 

V.  slight. 

SUght. 

Cons.,  Iron. 

Cons. 

V.  slight. 

V.  slight. 

V.  sUght. 

V.  sUght. 

Cons. 


0.20 

O.SO 

i 

0.20' 

0.061 

0.86 

0.86 

1.60 

0.86 

1.10 

10.90 

'0.32| 

I        I 
jO.lSj 

0.80' 

0.28 

1.20 

0.46 

0.18 

0.22 

0.12 

0.40 

0.11 


Heavy.  Iron.lO. 11 


Cons. 
Coos. 


Odob. 


Cold. 


Hot 


0.40 
0.19 

0.41 


Distinctly  disagreeable. 
Distinctly  disagreeable. 
DIstlncUy  disagreeable. 

Distinctly    musty    and 

unpleasant. 
Distinctly    musty    and 

disagreeable. 
Distinctly    musty    and 

disagreeable. 
Decidedly   musty    and 

disagreeable. 
Decidedly  musty    and 

disagreeable. 
Distinctly    musty    and 

unpleasant. 
Distinctly    musty    and 

unpleasant. 
Distinctly    musty    and 

disagreeable. 
Distinctly    musty    and 

disagreeable. 
Distinctly    musty    and 

unpleasant. 
Distinctly    musty    and 

unpleasant. 
Decidedly  musty. 

Decidedly    musty   and 

disagreeable. 
Distinctly    musty    and 

disagreeable. 
Distinctly    musty    and 

disagreeable. 
Distinctly  disagreeable. 

Decidedly   musty    and 

disagreeable. 
Distinctly  mouldy. 

Decidedly  musty. 

Decidedly  disagreeable. 

Strongly  musty  and  dis- 
agreeable. 


Distlnetly  dlaafrasable. 

Distinetly    mwty    and 

disagreeable. 
Decidedly  disagreeable. 

Distinctly  musty. 

Decidedly   musty    mad 

disagreeable. 
Distinctly    mnaty    and 

disagreeable. 
Decidedly    moeiy    aad 

disagreeable. 
Decidedly   muaty    aad 

disagreeable. 
Decidedly    muaty    aad 

disagreeable. 
Decidedly    musty    aad 

disagreeable. 
Decidedly    musty    aad 

disagreeable. 
Decidedly   musty    aad 

disagreeable. 
Distinctly    musty    aad 

disagreeable. 
Distinctly    mosty    and 

disagreeable. 
Deddedly  musty. 

Decidedly    musty   and 

disagreeable. 
Distinctly  '  muaty    aad 

disagreeable. 
Distinctly    musty    aad 

disagreeable. 
Distinctly  disagreeable 

and  faintly  musty. 
Decidedly   musty    and 

disagreeable. 
Strongly    mouldy    aad 

musty. 
Strongly  musty. 

Strongly  musty  sod  die- 
agreeable. 
Offeoslve. 


*  Where  more  than  one  sample  was  collected  in  a  moath,  tJka 
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drains  of  the  Marlborough  Filter  Beds. 

[PutM  pw  100,000.] 


• 

§ 

s 

fl 

o  S 

1 

AjiMOiriA. 

Chlorine. 

NlTBOOSH  Aa 

Oxjgen 

Contamed. 

i 

a 

1 

• 

a 

a 

** 

• 

1 

• 

s 

i 

J6.70 

0.7200 

0.0480 

4.98 

0.8000 

0.0006 

.80 

4.9 

.0400 

1 

se.io 

0.6200 

0.0280 

4.94 

0.7000 

0.0082 

.28 

5.1 

.0620 

2 

20.80 

0.8480 

0.0720 

4.86 

0.8400 

0.0180 

.51 

4.4 

.0580 

8 

21.70 

0.6400 

0.0440 

4.47 

0.4000 

0.0040 

.27 

5.0 

.0200 

4 

20.60 

0.8800 

0.0600 

4.07 

0.8000 

0.0100 

.55 

4.3 

.1900 

5 

20.60 

1.0400 

0.0620 

4.48 

0.1500 

0.0100 

.40 

5.1 

.0600 

6 

21.70 

0.0800 

0.0520 

3.80 

0.8000 

0.0120 

.51 

6.0 

.4400 

7 

22.20 

1.0400 

0.0820 

8.82 

0.8600 

0.0220 

.38 

6.3 

.0650 

8 

28.20 

0.9280 

0.0400 

5.16 

0.1600 

0.0250 

.44 

8.1 

.8000 

9 

28.80 

0.9800 

0.0240 

4.73 

0.5250 

0.0100 

.29 

8.1 

.2000 

10 

28.00 

0.7600 

0.0890 

5.00 

0.2500 

0.0005 

.88 

6.1 

.2800 

11 

20.80 

0.7600 

0.0870 

4.64 

0.6500 

0.0220 

.92 

7.1 

.0450 

12 

82.40 

0.4800 

0.0170 

6.40 

1.0000 

0.0012 

.30 

10.2 

.0650 

13 

85.00 

0.6160 

0.0240 

6.70 

1.1500 

0.0160 

.50 

9.9 

.0600 

14 

24.80 

0.6000 

0.0310 

6.46 

0.2800 

0.0025 

.34 

6.9 

.8400 

15 

27.40 

0.4400 

0.0820 

6.65 

0.4750 

0.0175 

.36 

8.0 

.1150 

16 

84.10 

0.4080 

0.0072 

7.20 

0.5750 

0.0125 

.42 

8.7 

.0280 

17 

38.10 

0.4400 

0.0220 

6.60 

0.5600 

0.0090 

.26 

8.6 

.0280 

18 

81.00 

0.0600 

0.1040 

7.06 

0.5000 

0.0056 

.31 

8.0 

.0240 

19 

30.86 

1.0400 

0.1040 

6.92 

0.2500 

0.0300 

.64 

7.6 

.0475 

20 

80.00 

0.6400 

0.0872 

7.28 

1.8250 

0.0180 

.27 

11.7 

.0200 

21 

68.40 

0.9040 

0.0680 

22.40 

0.6000 

0.0300 

.60 

12.9 

.2400 

22 

24.70 

0.8675 

0.0520 

6.45 

0.4700 

0.0360 

.44 

6.4 

.0950 

28 

26.80 

0.0195 

0.0420 

5.45 

0.4900 

0.0440 

.42 

7.4 

.1400 

24 

28.19 

0.7613 

0.0448 

6.17 

0.5242 

0.0151 

.41 

7.4 

.1226 

26 

analytLi  for  that  month  hM  been  OMd  in  a:iaking  the  avermge. 


532 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


Chemical  Examination  of  Water  from  the  Brook  into  wkiA  IM 

[Paru  par  100,000.] 


1 

o 

tJ 
6 

o 
2 

s 

1897. 

Jan.    20 

Feb.    11 
Mar.    10 
April  14 
May     12 
June    10 
July    14 
Aug.  11 
Sept.  15 
Oct.     14 
Nov.    10 
Dec.    16 

Appbabakcb. 

1 

Odok. 

i 

RUSDCKOt 
EVAKAAno*. 

Turbidity. 

Sediment. 

. 

u 
o 

a_ 

0.25 
0.83 
0.00 
0.40 
0.70 
1.10 
0.98 
0.19 
0.15 
0.10 
0.88 
0.50 

Cold. 

1 

Hot.               , 

• 

1   1  5^ 

18.50  !  e.« 
13.50  1  4.n 

1 

8.00  !  3.11 
12.50    2.:i 
13.00     4.91 
U.90  ;  4.40 
18.10     4.81 
18.90     &.» 
38.65     T.S 
29.30     8.S5 
20.45     l.iS 
18.30     tJ» 

17.  B     J.JI 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

18323 
18491 
18759 
19053 
19246 
19445 
19802 
20088 
20543 
20815 
21125 
21591 

V.  slight. 
Slight. 
Distinct. 
Distinct. 
;  Slight. 
V.slight. 
Slight. 
V.slight. 
None. 
None. 
V.slight. 
Slight. 

Slight. 

Cons. 

Cons. 

Oons. 

Cons. 

Cons. 

Cons. 

Slight. 

Slight. 

Slight. 

Cons. 

Cons. 

Distinctly  unpleas- 
ant. 

Distinctly  unpleas. 
ant. 

Distinctly  musty 
and  unpleasant. 

Distinctly  mustv 
and  disagreeable. 

Distinctly  musty 
and  unpleaaant. 

Faintly  musty  and 
disagreeable. 

Distinctly  musty. 

Distinctly  musty. 

Faintly  vegetable 
and  musty. 

Distinctly  unpleas- 
ant. 

Faintly  vegetable. 

Distinctly  musty 
and  unpleasant. 

1. 
Distinctly  musty 

and  unpleasant. 
Distinctly  unpleas- 

ant. 
Distinctly  musty. 

DlstlncUy  mustv 

and  disagreeable. 
Distinctly  musty 

and  unpleasant.    , 
Distinctly  mostv     ^ 

and  disagreeable.; 
Distinctly  musty     ^ 

and  unpleasant. 
Distinctly  musty 

and  disagreeable. 
Distinctly  musty. 

Distinctly  musty 
and  unpleasant. 

Distinctly  vegeta- 
ble and  earthy. 

Strongly  musty 
and  unpleaaant. 

18 

Av... 

■ 

0.50 

' 

The  samples  were  collected  from  the  brook  at  the  road  eroaaing  bal«v  thi 

Sewage  Dispo6al 

Chemical  EzaminaUon  *^ 

[Parts  per  100,000.] 


• 

c 

o 

<*rf 

^ 

y 

tm 

^      V            1 

2 

o=i 

a 

9 

« 

?5 

1 

Rksiduk  ok  Evapobatiok. 


TOTAL  BX8IDUB. 


Total. 


Dissolved. 


Suspended. 


1 

18314 

2 

18761 

3 

19234 

4 

19808 

5 

20547 

« 

21316 

4 

Av. 

18»7. 

Jan.   20 

Mar.  11 
May  12 
July  15 
Sept.  16 
Nov.  22 


63.40 

102.20 

408.60 

38.40 

21.60 

178.60 


134.68 


52.80 
91.00 

387.20 
88.00 
16.80 

166.00 


124.38 


10.60 
11.20 
16.40 
5.40 
5.30 
12.60 


10.25 


LOSS  ov  tonrios. 


Total. 


Dissolved. 


26.60 
50.40 
72.60 
23.60 
10.20 
50.30 


38.95 


16.60 
40.00 
72.50 
19.20 
5.10 
44.60 


lO.M 

ie.4t 

4.4t 
5.90 


82.98 


hJ9t 


Odor,  offensive.  ~—  The  samplea  were 
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Effluent  Jrom  the  Marlborough  Sewage  Filter  Beds  is  discharged, 

[ParU  per  100,000.] 


AmiOKIA. 

• 
O 

NiTBOOKN  Afl 

Oxygen 

Consumed. 

•0 

1 

« 

n 

ALBUMIKOID. 

• 

m 

2 

• 

m 

5 
us 

• 

« 

• 

Dis- 
solved. 

i 

il 

00 

0.8000 

.0860 

.0300 

.0060 

8.30 

.6600 

.0080 

.32 

4.8 

1 

0.5040 

.0360 

.0280 

.0080 

2.68 

.3000 

.0070 

.42 

3.4 

2 

0.8020 

.0440 

.0340 

.0100 

1.72 

.1260 

.0030 

.64 

2.6 

8 

0.4000 

.0420 

.0280 

.0140 

2.76 

.2000 

.0120 

.60 

4 

0.4080 

.0200 

.0220 

.0070 

2.38 

.1760 

.0060 

.68 

6 

0.2800 

.0440 

.0870 

.0070 

1.47 

.2260 

.0126 

.34 

6 

0.8120 

.0400 

.0270 

.0180 

8.60 

.2400 

.0130 

.84 

7 

0.8200 

.0240 

.0210 

.0080 

4.40 

;      .2200 

.0180 

.83 

S 

0.3300 

.0670 

.0200 

.0170 

6.68 

.6260 

.0400 

.49 

9 

0.4000 

.1020 

- 

- 

6.43 

.6700 

.0400 

.30 

10 

3.0400 

.0276 

.0242 

.0084 

4.81 

.4760 

.0100 

.67 

11 

0.2168 

.0862 

.0264 

.0088 

8.20 

.4300 

.0160 

.62 

6.0 

12 

0.6021 

.0860 

.0271 

.0088 

8.46 

.3371 

.0164 

.48 

4.9 

18 

filter  b«ds  aod  below  where  the  effluent  from  the  filter  bede  enters  the  ttream. 


AT    MeDFIELD. 

Sewage  from  Medfield. 


[Parts  per  100,000.] 


Ammonia. 

Chlorine. 

NiTROOKK  AS 

OXYGKN   COKSCTMBD. 

ALBUMIKOID. 

Nitrates. 

Nitrites.  ' 

Unaltered. 

FUteied. 

Total. 

DiHolTed. 

Sus- 
pended. 

2.0000 

0.6600 

0.6000 

0.1600 

12.66 

. 

.0120 

15.77 

12.86 

1 

2.4800 

1.6400 

1.4700 

0.1700 

4.62 

.0000 

.0000 

19.76 

17.04 

2 

1.4400 

0.6760 

0.4900 

0.1860 

8.66 

.0060 

.0126 

9.84 

7.76 

3 

1.6000 

1.6600 

1.6140 

0.1860 

2.86 

.0080 

.0000 

6.01 

3.T2 

4 

0.6660 

0.6440 

0.4960 

0.0480 

1.40 

.0020 

.0000 

2.64 

1.12 

6 

3.2800 

1.2200 

1.0200 

0.2000 

8.80 

.0080 

.0090 

1 

10.80 

0.20 

6 

1.7360 

1.0660 

0.9160 

0.1500 

4.71 

.0026 

.0066 

10.64 

8.62 

7 

mm  the  sewage  flowed  upon  the  filter  beds. 
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Chemicai  Examination  of  WaUr  jrom  a  Spritig  Mm 
[Piiti  par  11)0,000.] 
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Sewaob  DispoeiL 
Chemicai  Examinatvm  ^ 


[P««p.rlO0.O0O.] 
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the  FiUration  Area  of  the  Medfield  Sewerage  Byttem, 

[Part*  per  100,000.] 


Ammokia. 

Chlorine. 

I    ■     -       ■     ■   -■ 

NiTIOOKy  At 

Oxygen 

Consumed. 

• 

e 

as 

• 
mm 

• 

Alba- 
mlnold. 

Nitrates. 

• 

.0028 

.0086 

0.46 

.0400 

.0006 

.09 

1.6 

.0820 

1 

.0014 

.0066 

<        0.60 

.1400 

1 

.0001 

.14 

1.6 

.0080 

2 

.0006 

.0120 

0.66 

.0160 

.0002 

.27 

2.2 

.0280 

8 

.0040 

.0664 

0.90 

.0000 

.0001 

.68 

2.2 

.2260 

4 

.0020 

.0810 

0.64 

.0000 

.0000 

.64 

2.1 

.0900 

6 

.0214 

.0464 

1.80 

.0030 

.0001 

.40 

2.1 

.1760 

6 

.0064 

.0274 

1        0.81 

.0330 

1 

.0002 

.34 

2.0 

.0922 

7 

260  feet  from  the  edge  of  the  nearest  bed.    The  ground  where  the  filter  beds  are  located  ilopee  in  the 


AT   NaTICK. 

Sewage  from  Natick. 


[ParU  per  100,000.] 


Ammoma. 


ALBUMINOID. 


5 
o 
H 


•a 
c 


cc 


O.2720 

0.0640 

0.0504 

0.0136 

O.2620 

0.0600 

0.0230 

0.0370 

O.S880 

0.0400 

0.0264 

0.0136 

0.1400 

0.0400 

0.0270 

0.0130 

0.4080 

0.1090 

0.0340 

0.0750 

0.4320 

0.0760 

0.0340 

0.0410 

0.6080 

0.1300 

0.0760 

0.0640 

O.720O 

0.1820 

0.1120 

0.0700 

1.1200 

0.3300 

0.2700 

0.0600 

1.4000 

0.3800 

0.1800 

0.2000 

O.840O 

0.8900 

0.8000 

0.0900 

0.6891 

0.1636 

0.1030 

0.0606 

Chlorine. 

NlTROOXN  A8 

1 

OXTOBH  COHSUMED. 

1 

Nitrates. 

Nitrites. 

Unflltered. 

• 

3.64 
3.32 
8.42 
3.10 
3.84 
8.38 
4.86 
6.40 
4.80 
4.46 
3.10 

.6000 
.5260 
.6260 
.6200 
.8600 
.1600 
,      .0020 
.0000 
.0100 
.0020 
.4600 

.0136 
.0166 
.0176 
.0160 
.0160 
.0260 
.0000 
.0000 
.0001 
.0003 
.0880      1 

0.74 
0.80 
0.66 
0.88 
0.62 
0.72 
1.76 
1.76 
2.80 
2.48 
i      0.70 

0.69 
0.48 
0.49 
0.82 
0.40 
0.64 
1.37 
1.20 
2.21 
1.62 
0.62 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

8.93 

.2868 

1 

.0176 

1.21 

0.90 

12 

year,  offensive.— -The  aewage  waa  collected  as  it  flowed  out  upon  the  filter  beds. 
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Chemical  Examination  of  Effluent  from 

[ParU  per  100,000.] 


I 


c 
o 

S3 


%3 

m 
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8 

18814 

4 
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5 
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0 
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7 
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8 
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9 
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10 
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11 
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12 

21594 
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1897. 

J&D.     27 

Feb.  25 
Mat.  18 
April  15 
May  18 
Jane  10 
July  15 
Aug.  12 
Sept.  15 
Oct.  15 
Nov.  11. 
Deo.  16. 


Appkabamce. 


Turbidity. 


Aediment. 
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Nooe. 
V.  slight. 
None. 
None. 
None. 
None. 
V.tUgbt. 
V.  ■light. 
V.  illght. 
None. 
V.  Blight. 
V.  slight. 


Blight, 

sandy. 
V.  slight. 

None. 

V.  slight. 

V.  slight. 

V.  slight. 

V.slight. 

Slight. 

Slight. 

V.slight. 

Cons. 

Cons. 


0.00 
0.07 
0.06 
0.05 
0.40 
0.80 
0.07 
0.03 
0.43 
0.10 
0.12 
1.00 


0.22 


Odor. 


Cold. 


Hot. 


Faintly  mosty. 

Distinctly  musty. 

None. 

None. 

Faintly  unpleasant. 

V.  faintly  unpleas- 
ant. 
Faintly  musty. 

Distinctly  mouldy. 

Distinctly  musty. 

Distinctly  disagree- 
able. 
Faintly  musty. 

Distinctly  musty. 


Distinctly  mosty  and  un- 
pleasant. 
Faintly  musty. 


it. 


Distinctly  nnpl 

Faintly  mouldy. 

Distinctly  mouldy. 

None. 

Distinctly  musty. 

Distinctly  mouldy. 

Faintly  musty. 

DisUnctI  V  musty  and  dis- 
agreeable. 
Distinctly  musty. 

Distinctly  musty. 


c 
S 

=i 

■    ?i 

-  7 
at 


St.M 

! 

;.  17.9Q 

10.21 

If.tt 

21.» 

ti.m 

u.» 

19.40 
».M 
14.71 
I9.a 


The  samples  were  collected  from  the  underdrain  nt  the 


Sewage  Disposal  at  Spencer. 

Population  in  1895»  7^614.  A  system  for  the  disposal  of  the  sew- 
age of  the  town  of  Spencer  by  intermittent  filtration  through  sand 
was  put  in  operation  in  the  fall  of  1897.  The  filtration  area  is  situ- 
ated on  the  easterly  side  of  the  Quaboag  River,  about  midway 
between  the  villages  of  Spencer  and  East  Brookfield.  The  area 
prepared  for  the  filtration  of  sewage  contains  twelve  beds,  having  ao 
aggregate  area  of  9.3  acres,  exclusive  of  embankments,  all  of  which 
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the  Underdrain  of  the  NcUick  Filter  Beds. 

[Parti  per  100,000.] 


Ammoxia. 
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6.9 

.0060 
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.0020 

.0015 

.15 

6.9 
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6.4 
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.20 
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.0000 

.0060 
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.0040 
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.0014 
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.0092 

.28 

6.6 

.0042 

1 

2 
8 
4 

6 

6 

7 

8 

9 

10 

11 

21 

13 


point  wher«  it  dLBoharg^s  into  BaDoister  Brook. 

was  prepared  by  the  removal  of  all  the  soil  and  sub-soil.     Some  of 
the  beds  in  which  the  finest  material  is  found  are  underd rained,  the 
underdrains  discharging  into  the  Quaboag  River,  but  most  of  the 
beds  are  composed  of  such  coarse  material  that  no  underdrains  were 
considered  necessary. 

A  further  description  of  these  works,. together  with  analyses  of 
sewage  and  effluent,  will  be  given  in  a  subsequent  report. 


FOOD  AND  DRUG  INSPECTION. 


[5»] 


FOOD  AND  DRUG  INSPECTION. 


The  work  of  food  and  drug  inspection  performed  by  the  State 
Board  of  Health  is  conducted  under  the  provisions  of  an  act  of  1882, 
with  subsequent  amendments,  authorizing  the  Board  to  expend  an- 
nually a  sum  not  exceeding  $11,500  for  the  purpose  of  enforcing  the 
laws  relating  to  adulteration,  it  being  also  provided  that  three-fifths 
of  this  sum  shall  be  expended  in  enforcing  the  laws  relating  to  milk 
and  milk  products. 

The  operations  of  the  Board,  under  the  provisions  of  this  act,  for 
the  year  ending  Sept.  30, 1897,  are  detailed  in  the  following  report. 

The  following  persons  comprised  the  force  employed  by  the  Board 
during  the  year :  — 

Dr.  Charles  P.  Worcester, Analyst, 

Prof.  Charles  A.  Goessmann, Analyst. 

Mr.  Albert  E.  Leach, Assistant  Analyst, 

John  H.  Terrt, Inspector, 

John  F.  McCaffrey, Inspector, 

Horace  F.  Davis,     .        .        .        ...        .        .        .  Inspector, 

Thomas  O.  Allen, Inspector, 

The  whole  number  of  samples  of  food  and  drugs  (including  milk) 
examined  during  the  year  was  10,680,  or  2,353  more  than  the  num- 
ber examined  in  the  year  ending  Sept.  30,  1896,  and  4,374  more 
than  the  average  annual  number  examined  in  the  ten  years  from 
Sept.  30,  1886,  to  Sept.  30,  1896. 

The  whole  number  examined  since  the  beginning  of  operations  in 
this  department  in  1883  was  86,793. 
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The  following  summary  embraces  the  work  done  daring  the 
year :  — 

Number  of  samples  of  milk  examined, 6,046 

Number  of  samples  above  standard, 4,150 

Number  of  samples  below  standard, 1^96 

Percentage  of  adulteration  or  deficiency, 31.8 

Number  of  samples  of  other  kinds  of  food  (not  milk),  .        .        .  3,944 

Number  of  samples  above  standard, 3,438 

Number  of  samples  below  standard, 506 

Percentage  of  adulteration, 12.8 

Number  of  samples  of  drugs  examined, 690 

Number  of  samples  of  good  quality, 442 

Number  of  samples  adulterated,  as  defined  by  the  statutes,  .        .  248 

Percentage  of  adulteration, 35.9 

Total  number  of  samples  of  food  and  drugs  examined,        .        .  10,680 

Total  number  found  to  be  of  good  quality, 8,030 

Total  number  not  conforming  to  tlie  statutes,        ....  2,650 

Percentage  of  adulteration, 24.8 

It  should  not  be  inferred  from  an  examination  of  these  figures  and 
those  which  are  presented  in  the  following  tables  that  they  represent 
the  actual  condition  of  the  food  supply  of  Massachusetts  with  refer- 
ence to  adulteration.  As  was  stated  in  the  last  report  of  the  Board, 
the  experience  of  the  Board  enables  it,  first,  to  exercise  a  careful 
selection  of  such  articles,  mainly,  as  are  liable  to  adulteration; 
secondly,  to  obtain  such  articles  in  those  seasons  of  the  year  when 
their  adulteration  is  most  common ;  and  third,  to  pay  special  atten- 
tion  to  new  forms  of  adulteration  which  are  constantly  appearing  as 
fast  as  the  fraud  and  ingenuity  of  the  professional  adulterator  present 
them  to  the  public. 

The  following  table  presents  a  summary  of  the  work  done  during 
the  entire  period,  from  the  beginning  of  operations  under  the  food 
and  drug  acts  in  1883  to  the  close  of  the  year  ending  Sept.  30, 
1897 :  — 
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From  the  foregoing  table  it  appears  that  86,793  samples  of  food 
and  drags  have  been  collected  by  the  inspectors  of  the  Board  and 
submitted  to  the  analysts  for  examination  daring  the  fifteen  years 
in  which  the  statutes  providing  for  this  work  have  been  in  opera- 
tion. The  total  cost  of  the  work  has  been  $139,524.67.  Enough 
has  already  been  said  in  previous  reports  to  show  that  many  times 
this  sum  have  undoubtedly  been  saved  to  the  consumers  throughout 
the  State. 

The  cost  of  collection  and  analysis  per  sample  has  also  been  re- 
duced one*half.  This  expense  in  1883  amounted  to  $2.26  per  sam- 
ple, but  this  amount  has  been  reduced  to  1.13  in  1897,  a  sum  much 
less  than  that  of  any  preceding  year.  Part  of  this  saving  is  due  to 
the  concentration  of  the  greater  part  of  the  work  of  analysis  under 
one  head  at  the  State  House  laboratory. 

In  that  portion  of  the  analyst's  report  which  relates  to  food  in- 
spection may  be  found  a  discussion  of  the  subject  of  preservatives 
used  in  milk,  and  the  methods  of  detecting  them,  especially  with  ref- 
erence to  the  use  of  formalin.  The  examination  of  different  brands 
of  condensed  milk  and  evaporated  cream  presented  in  the  last  report 
has  been  continued,  and  the  results  are  given  in  this  report. 

A  statement  is  also  made  of  the  results  of  an  examination  of 
wrappers  composed  of  tin  and  lead  foil  used  for  containing  articles 
of  food,  and  stoppers  of  bottles  used  for  containing  beverages.  In 
some  countries  the  general  laws  relating  to  food  inspection  contain 
provisions  for  the  inspection  of  all  articles  used  in  the  preparation 
or  wrapping  of  food,  such  as  culinary  utensils,  tin  and  lead  foil 
wrappers,  stoppers,  beer  faucets,  etc. 

An  examination  was  made  during  the  year  of  jellies,  preserves, 
jams,  etc.,  with  reference  to  their  composition  ;  and,  while  injurious 
substances  were  not  found  in  them,  it  was  found  on  examination 
that  many  of  the  fruit  jellies  were  merely  cheap  imitations  or  sub- 
stitutes for  the  articles  indicated  upon  their  labels. 

Drugs. 

The  number  of  samples  of  drugs  examined  during  the  year  (690) 
was  larger  than  that  of  any  year  since  1888. 

The  principal  articles  found  to  be  adulterated  or  below  the  standard 
strength  were  distilled  water,  subnitrate  of  bismuth,  calx  chlorata, 
citrate  of  iron  and  quinine,  powdered  opium,  compound  spirits  of 
ether,  whiskey,  lemon  juice,  tincture  of  opium,  white  and  red  wine. 
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Notices. 
Tbe  foUowiog  lists  present  the  names  of  the  cities  and  towos  to 
whicb  notices  were  issued  relating  to  tbe  adulteration  of  different 
kinds  of  food  and  drugs  :  — 

Citiet  and  Towm  to  which  Notices  were  sent  on  Account  of  Adulterated  MUk. 


.       2 

Newton 

- 

E^vincetown, 

Quiney 

Revere 

Salem 

SalUbuiT  Beach,    . 
SomerriTle,     . 

Dedbam. 

Everett,  .... 

Springfield,    . 
Stoneham, 

Fall  River.      . 

.     14 

Fitchburg.      .        .        . 

Stonghton, 

Gloucester,     . 

Taunton, 

Uaveriiill,      . 

Waltham.       . 

Hull 

Watertown,    . 

Hyde  Park,     . 

WhitmaD, 

Maiden 

14 

Winchester,    . 

Marlborough, 

Winthrop, 

Wobum, 

Milford 

Worcester,      . 

Natiok 

New  Bedford, 

Total,       . 

.        .    170 

Newbuiyport, 

OiHet  and  Towns  to  which  Notices  were  sent  on  Account  of  Adulterated  ArtieUa  ^ 
Food  other  than  Milk. 


Borton 

.      30 

Plymonth.     .....       S 

Brockton, 

1 

Qiinoy 1 

Cambridge,   . 

e 

Revere, 1 

8 

Salem J 

2 

Somerville S 

Fall  River,     . 

8 

iS!?':    :    :    :   ;    i 

Hudson, 

1 

3 

Taunton 6 

2 

Wellesley 1 

Westfleld 1 

Medrord.        .        .        . 

2 

New  Bedford, 

7 

Worcester, t 

NorOi  Adams, 

11 

Total K4 

Palmer 
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Cities  and  Toums  to  which  Notices  were  sent  on  Account  oj  Adulterated  Drugs, 


Boston, 11 

Cambridge, 1 

Dedham, 1 

Fitchburg, 1 

Gloucester, 1 

HvdePark, 1 

Mllford 1 


North  Adams,        ....  1 

Stoneham, 1 

Stoughton, 1 

Taunton, 1 

Total, 21 


Prosecutions. 

Id  the  reports  of  each  of  the  last  five  years  a  condensed  summary 
was  presented,  showing  the  number  of  prosecutions  conducted  in 
each  year  since  the  beginning  of  work  under  the  food  and  drugs  acts. 
The  following  table  presents  the  same  figures,  with  the  addition  of 
those  for  the  year  ending  Sept.  30,  1897  :  — 


Number  of  Complaints  entered  in  Court. 


Tbab. 

Food 

(not  indndlog 

MUk). 

Drags. 

MUk. 

ToUL 

OonTlotkmt. 

fines 
ImpoMd. 

1S83, 
1884, 
1885,* 

1886,t 

1887, 

1888, 

1889, 

1890, 

1891, 

1892, 

1893, 

1894, 

1895, 

1896, 

1897, 

2 

60 
10 
80 
22 
74 
78 
96 
52 
26 
14 
13 

7 
18 

5 
1 
1 

5 

12 

3 

11 

1 

4 
45 
68 
10 
34 
43 
66 
24 
49 
72 
67 
76 
68 
68 
51 

9 

48 

119 

20 

64 

65 

140 

102 

150 

136 

96 

90 

92 

75 

65 

8 
44 

103 
19 
60 
61 

124 
96 

135 

123 
92 
77 
86 
74 
64 

12,042  00 
3389  00 
3,919  00 
2,668  00 
3,661  70 
2,476  00 
2,635  00 
2,895  80 
2312  20 
2,756  60 

Total 

s, 

•        • 

487 

89 

745 

1,271 

1,166 

129,744  80 

•  To  Ma7  1, 1886. 


t  Four  month!  only. 


X  No  record  kept* 


Batio  of  convictions  to  complaints,  91.7  per  cent. 

Note. — All  complaints  entered  before  May  1, 1886,  were  under  the  direction 
of  the  Board  of  Health,  Lunacy  and  Charity,  and  all  after  that  date  were  under 
the  direction  of  the  State  Board  of  Health. 
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The  following  report  was  presented  to  the  Legislatare  in  January, 
1898,  in  compliance  with  the  provisions  of  the  statutes :  — 

Officb  of  thb  Statb  Boabd  of  Health, 

State  Housb,  BotTOir,  Jan.  1,  1868. 

To  the  Honorable  Senate  and  House  of  Representatives  of  the  CommonwttM  of 

Massachusetts  in  Qeneral  Court  assembled. 

The  following  summary  is  made  in  compliance  with  the  provisions 
of  chapter  289,  section  2,  of  the  Acts  of  1884,  requiring  the  State 
Board  of  Health  to  '*  report  annually  to  the  Legislature  the  number 
of  prosecutions  made  under  chapter  263  of  the  Acts  of  1882,  and  ao 
itemized  account  of  all  money  expended  in  carrying  out  the  prori* 
sions  thereof. ** 

The  whole  number,  of  prosecutions  made  by  authority  of  the  Board 
against  offenders,  under  the  provisions  of  the  food  and  drug  acts^ 
for  the  year  ending  Sept.  30,  1897,  was  65. 

The  cities  and  towns  in  which  the  articles  were  sold,  and  in  re- 
spect to  which  complaints  were  entered  in  court,  the  character  of 
the  articles  found  to  be  adulterated,  or  fraudulently  sold,  the  dates 
of  the  trials  and  their  results,  are  presented  in  the  following  table:  — 

Milk  and  Milk  Products. 


For  Fraudulent  Sales  of  Milk, 

Plack.                                                                  Datb.                                                        Rbstlt. 

In  Fall  River, ....        Oct.      28,  1896,        .        .        .    C<mvicteA 

Fall  River, . 

Oct      28,  1896, 

M 

Fall  River, . 

Nov.     13, 1896, 

U 

Fall  River, . 

Dec.       4, 1896, 

U 

Fall  River, . 

July     14,1897, 

M 

Fall  River, . 

July     14,1897, 

ki 

Haverhill,* 

Aug.     80, 1897, 

44 

Haverhill,* 

Aug.    SO,  1897, 

M 

Maiden, 

March  12,  1897, 

44 

Maiden, 

March  25, 1897, 

44 

Maiden, 

March  25,  1897, 

M 

Maiden, 

April      2,1897, 

4* 

Maiden, 

April     2,1897, 

U 

Maiden, 

April    17,1897, 

4. 

Brockton, 

May       4, 1897, 

t« 

Brockton, 

May       4,  1897, 

44 

Salem, 

Oct.      18,  1896, 

4« 

Salem, 

Oct.      13, 1896, 

4« 

Worcester, 

Dec.      15, 1896, 

U 

*  These  two  complaints  were  made  against  one  person,  one  being  for  sale  of  milk  tm  ^ 
standard  quality  and  the  other  for  sale  of  milk  containing  coloring  matter. 
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For  Fraudulent  Sales  of  Milk  —  Concluded. 


Plack. 

Datk. 

SB8CLT 

In  Waltham,   ....        March  23, 1897,        .        .        .    Convicted. 

Cambridge, 

1 

Sept.    30, 1897, 

1% 

Qnincy, 

May     28,  1897, 

»l 

Quincy, 

Sept.    21,1897, 

tt 

Beverly,      . 

Oct.      24,1896, 

(» 

Beverly, 

( 

Jan.       7,  1897, 

«( 

Marblehead, 

Oct.      14, 1896, 

tt 

Marblehead, 

Oct.      14,1896, 

tt 

Marblehead, 

Oct.      14, 1896, 

tt 

Marblehead, 

Oct      15, 1896, 

tt 

Spencer,     . 

Dec.     19,1896, 

tt 

Spencer,     . 

1 

May     14,1897, 

it 

Sherbom,    . 

March  13,  1897, 

tt 

Sherbom,  • 

July     10, 1897, 

ct 

Sherbom,   • 

1 

Sept.    22, 1897, 

tt 

Needham,  • 

Oct        2,1896, 

tt 

Upton, 

Oct      20, 1896, 

tt 

Swanzey,    . 

Dec.       4, 1896, 

Discharged 

Westborough,     , 

Nov.     11, 1896, 

Convicted. 

Wakefield, . 

Dec.       2,1896, 

It 

Topsfield,  . 

Feb.     12,1897, 

It 

Sonthborongh,    . 

March  26, 1897, 

kt 

Carlisle, 

( 

March  31, 1897, 

kt 

New  Braintree,  . 

April    26,1897, 

kt 

Barre, 

April    27,1897, 

>t 

Dana, .        • 

April    27,1897, 

A 

Northfield, . 

» 

May     27, 1897, 

It 

Rockport,   . 

May     24,1897, 

It 

Wareham,  . 

( 

Sept      2,1897, 

tt 

Oleomargarine, 

In  Beverly,      ....       March  11, 1897,       .        .        .    Convicted. 

Lawrence,  .                .        .        Aug.    28, 1897,        ...           " 

Lawrence,  ....        Aug.    28, 1897,        .        .        .           " 

Total, , 

For  Fraudulent  Sale  of  Other  Articles  of  Food. 

Honey, 

In  Boston,       ....        Dec.     29,  1896,        .        .        .    Convicted. 

Coffee. 

In  Boston,        ....        May     12, 1897,        .        .        .    Convicted. 

Boston, 

• 

June     24, 1897, 

. 

. 

tt 

Lawrence,  . 

. 

Aug.     28,  1897, 

• 

• 

tt 

Maiden, 

. 

Sept.      2,1897, 

• 

. 

tt 

* 

Fall  River, . 

• 

• 

July     30,  1897, 

. 

. 

• 

tt 

51 
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Molasses, 

Plaob.  Datb  Rmcit. 

In  Fall  River, ....        Oct.      16, 1896,        .        .        .    Conyicted. 
Gloucester,         .        .        .        May     28, 1897,       ... 
Boston,       ....        June     15, 1897,        ... 

Allspice. 
In  Maiden,      ....        Sept      2, 1897,        .        .        .    Convicted. 

Cassia. 
In  Boston,       ....        Sept    16, 1897,        .        .        .    Convicted. 

Mustard, 
In  Lawrence,  ....        Aug.    21, 1897,       .        .        .    Convicted. 

Maple  Syrup, 

In  Boston,       ....        May     12, 1897,        .        .        .    Convicted. 
Total, 1$ 

Drugs. 

Lime  Juice, 
In  I^wrence,  ....        Sept    24, 1897,       .        •        .    Convicted. 

SUMMABT. 

Complaints  entered  in  court  under  the  acts  relating  to  the  inspection  oi 

milk  and  milk  products, 51 

Other  articles  of  food, 15 

Drugs, 1 

.  Total 6^ 

Summary. 

The  whole  Dumber  of  complaints  entered  by  the  State  Board  of 
Health  during  the  year  ending  Sept.  30,  1897,  in  the  courts  of  the 
Commonwealth,  against  parties  for  violatiou  of  the  statutes  relating 
to  food  and  drug  inspection,  was  65. 

Id  64,  or  98.5  per  cent.,  of  these  the  parties  were  conyicted. 
Otie  was  discharged.* 

Of  the  whole  number,  51  were  for  the  violation  of  the  laws  relat- 
ing to  adulteration  of  milk  and  milk  products,  and  of  this  number 
50  resulted  in  conviction.  The  greater  number  of  these  was  for 
violation  of  the  statute  providing  that  milk  offered  for  sale  shall  be 
of  good  standard  quality. 

In  7  of  the  foregoing  cases  the  complaints  were  for  sales  of  milk 
containing  coloring  matter. 

The  case  of  drug  adulteration  named  in  the  foregoing  sununair 
was  a  flagrant  violation  of  the  law,  and  was  as  follows :  the  article 


No.  34.]  FOOD  AND  DRUG  INSPECTION.  551 

called  for  at  the  time  of  sale  was  lime  juice,  but  the  preparation  fur- 
nished by  the  druggist  contained  no  lime  juice,  but  a  substitute  con- 
sisting mainly  of  a  solution  of  muriatic  and  salicylic  acid's,  and  was, 
therefore,  both  a  harmful  and  fraudulent  adulteration.  It  was 
labelled  <^  Santiago  West  Indian  Lime  Juice,"  and  was  made  by  the 
druggist  who  offered  it  for  sale. 

The  attention  of  the  Legislature  is  again  respectfully  called  to  the 
provisions  of  chapter  425  of  the  Acts  of  1894,  which  debars  any 
private  citizen  from  maintaining  an  action  against  a  producer  for 
selling  adulterated  milk. 

Attention  is  also  respectfully  called  to  the  provisions  of  section  23 
of  chapter  397  of  the  Acts  of  1896,  by  which  the  people  are  now  de- 
prived of  the  legal  protection  against  the  harmful  action  of  poisonous 
patent  medicines  which  they  enjoyed  under  the  poison  act  of  1888. 

All  of  the  parties  against  whom  complaints  werie  entered  for 
fraudulent  sales  of  other  kinds  of  food  were  convicted. 

The  articles  of  food  and  drugs  with  reference  to  which  these  com- 
plaints were  made  were  as  follows :  — 

Maple  syrup,  1  case ;  molasses,  3  cases  ;*  oleomargarine,  3  cases ; 
coffee,  5  cases ;  honey,  1  case ;  allspice,  1  case ;  cassia,  1  case ; 
mustard,  1  case;  lime  juice,  1  case. 

The  following  statute,  as  amended  in  1896  (by  chapter  398  of  the 
Acts  of  that  year),  presents  the  standard  of  milk  in  Massachusetts 
at  the  date  of  publishing  this  report :  — 

[Acts  of  1896,  Chaptbb  398,  Section  2.] 

In  all  proseoutions  under  this  chapter,  if  the  milk  is  shown  upon  analysis 
to  contain  less  than  thirteen  per  cent,  of  milk  solids,  or  to  contain  less  than 
nine  and  three-tenths  per  cent,  of  milk  solids,  exclusive  of  fat,  or  to  con- 
tain less  than  three  and  seven-tenths  per  cent,  of  fat,  it  shall  be  deemed, 
for  the  purposes  of  this  act,  to  be  not  of  good  standard  quality,  except 
during  the  months  of  April,  May,  June,  July  and  August,  when  milk  con- 
taining less  than  twelve  per  cent,  of  milk  solids,  or  less  than  nine  per  cent. 
of  milk  solids,  exclusive  of  fat,  or  less  than  three  per  cent,  of  fat,  shall  be 
deemed  to  be  not  of  good  standard  quality. 

Four  complaints  were  made  during  the  year  under  the  provisions 
of  the  new  act  of  1897,  requiring  that  the  name  and  percentage  of 
each  ingredient  should  be  placed  upon  compound  articles  of  food. 
Conviction  resulted  in  each  case. 

*  In  one  of  these  casei  the  extent  of  adalterstion  amoanted  to  76  per  cent. 
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"^  The  law  under  which  the  complaints  referred  to  in  the  foregoing 
paragraph  were  made  reads  as  follows :  — 

[CUAPTBB  344.] 

An  Act  relahye  to  the  adulteration  of  food. 

Section  1 .  No  person  shall  within  this  Commonwealth  manufacture  for 
sale,  offer  for  sale,  or  sell  any  article  of  food  which  is  adulterated  within 
the  meaning  of  this  act. 

Section  2.  The  term  ''  food,"  as  used  herein,  shall  include  all  artkles 
used  in  food  or  drink  by  man,  whether  simple,  mixed  or  compound. 

Section  3.  An  article  shall  be  deemed  to  be  adulterated  within  the 
meaning  of  this  act  in  the  case  of  food :  —  1.  If  any  substance  or  sob- 
stances  have  been  mixed  with  it,  so  as  to  lower  or  depreciate  or  injnrioualj 
affect  its  quality,  strength  or  purity.  2.  If  any  inferior  or  cheaper  sob- 
stance  or  substances  have  been  substituted  wholly  or  in  part  for  it.  3.  If 
any  valuable  or  necessary  constituents  or  ingredient  have  been  wholly  or 
in  part  taken  from  it.  4.  If  it  is  in  imitation  of  or  is  sold  under  the  name 
of  another  article.  5.  If  it  consists  wholly  or  in  part  of  a  diseased,  de- 
composed, putrid,  tainted  or  rotten  animal  or  vegetable  substance  or  arti- 
cle, whether  manufactured  or  not,  or,  in  the  case  of  milk,  if  it  is  produced 
from  a  diseased  animal.  6.  If  it  is  colored,  coated,  polished  or  powdered 
in  such  a  manner  as  to  conceal  its  damaged  or  inferior  condition,  or  if  by 
any  means  it  is  made  to  appear  better,  or  of  greater  value,  than  it  really  is. 
7.  If  it  contains  any  added  substance  or  ingredient  which  is  poisouooB 
or  injurious  to  health :  provided^  that  the  provisions  of  this  act  shall  iu>t 
apply  to  mixtures  or  compounds  recognized  as  ordinary  articles  or  ingredi- 
ents of  articles  of  food,  if  every  package  sold  or  offered  for  sale  is  dis- 
tinctly labelled  as  a  mixture  or  compound,  with  the  name  and  per  cent,  of 
each  ingredient  therein,  and  if  such  mixtures  or  compounds  are  not  injuri- 
ous to  health. 

Section  4.  No  person  shall  offer  for  sale  any  canned  articles  of  food 
after  the  first  day  of  January  in  the  year  eighteen  hundred  and  ninety* 
eight,  except  goods  packed  prior  to  the  passage  of  this  act,  unless  such 
articles  bear  a  mark  to  indicate  the  grade  or  quality  thereof,  together  with 
the  name  and  address  of  the  person,  firm  or  corporation  which  packed  the 
same,  or  of  the  dealer  who  sells  the  same. 

Section  5.  All  canned  articles  of  food  prepared  from  dried  products 
which  have  been  soaked  before  canning  shall  be  plainly  marked  by  an  ad- 
hesive label,  having  on  its  face  the  word  '^soaked,*'  in  letters  not  less  in 
size  than  two  line  pica,  of  legible  type ;  and  all  cans,  jugs  and  other  pai^- 
ages  containing  maple  syrup  or  molasses  shall  be  plainly  marked  bj  an 
adhesive  label,  having  on  its  face  the  name  and  address  of  the  person,  firm 
or  corporation  which  made  or  prepared  the  same,  together  with  the 
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and  quality  of  the  ingredients  of  the  goods,  in  letters  of  the  size  and 
description  above-specified. 

Section  6.  Any  person,  firm  or  corporation  falsely  stamping  or  label- 
ling any  cans,  jars  or  other  packages,  containing  fruit,  or  food  of  any 
kind,  or  knowingly  permitting  such  false  stamping  or  labelling,  and  any 
person,  firm  or  corporation  violating  any  of  the  provisions  of  this  act,  shall 
be  deemed  guilty  of  a  misdemeanor,  and  shall  be  punished  by  a  fine  of  not 
less  than  ten  dollars  nor  more  than  one  hundred  dollars  in  the  case  of  ven- 
dors, and  in  the  case  of  manufacturers  and  those  falsely  or  fraudulently 
stamping  or  labelling  such  cans,  jars  or  other  packages,  by  a  fine  of  not 
less  than  one  hundred  dollars  nor  more  than  five  hundred  dollars. 

Section  7.  All  acts  and  parts  of  acts  inconsistent  herewith  are  hereby 
repealed. 

The  first  three  sections  of  the  foregoing  act  consist  mainly  in  a 
repetition  of  the  general  statute  of  1882  relating  to  food  and  drug 
inspection,  so  far  as  food  is  concerned,  with  a  few  changes,  none  of 
which  appear  to  be  important  except  the  following,  which  occurs  in 
the  last  clause  of  section  3. 

The  special  clause  following  No.  7,  section  3,  with  the  introduc- 
tory general  clause,  is  as  follows  :  — 

3.  An  article  shall  be  deemed  to  be  adulterated  within  the  meaning  of 
this  act  in  the  case  of  food :  —  ...  provided^  that  the  provisions  of  this 
act  shall  not  apply  to  mixtures  or  compounds  recognized  as  ordinary 
articles  or  ingredients  of  articles  of  food,  if  every  package  sold  or  offered 
for  sale  is  distinctly  labelled  as  a  mixture  or  compound,  mth  the  name  and 
per  cent,  of  each  ingredient  therein^  and  if  such  mixtures  or  compounds  are 
not  injurious  to  health. 

Sections  4,  5  and  6  are  entirely  new  legislation. 

The  following  list  presents  the  total  solids  in  each  of  the  samples 
of  milk  upon  which  complaints  were  founded,  so  far  as  records  of 
the  same  were  kept :  — 


6.80 

10.19 

10.70 

11.20 

7.12 

10.19 

10.83 

11.23 

8.60 

10.42 

10.92 

11.26 

9.00 

10.43 

11.03 

11.38 

9.06 

10.63 

11.07 

11.48 

9.32 

10.63 

11.10 

11.60 

9.36 

10.64 

11.10 

11.62 

10.19 

10.^4 

11.18 

11.78 

10.19 
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The  total  number  of  samples  of  food  and  drugs  examined  during 
the  year  was  as  follows :  — 


Milk,  .  .  .  . 
Other  articles  of  food, 
Drugs, .        .        .        . 


Total, 


Total  expenses  of  collection,  examination  and  prosecution, 
Ayerage  expense  per  sample  collected,    .... 


6,104 

8,926 

690 

10,720 

112,076  4$ 
1  IS 


Fines. 

The  amount  of  fines  paid  into  the  treasuries  of  counties,  cities 
and  towns  under  the  provisions  of  the  general  and  special  laws  rela- 
tive to  the  inspection  of  food  and  drugs  was  as  follows :  — 

Fines  paid  for  Violation  of  the  Food  and  Drug  Acls^  upon  Cases  entered  for  tike 

Tear  ending  Sept.  30, 1897. 

Under  the  provisions   of  the  laws  relating  to  milk  and  milk 

products, 12,088  40 

Under  the  provisions  of  the  laws  relating  to  other  articles  of  food,  638  20 

Under  the  provisions  of  the  laws  relating  to  drugs, ....  80  00 


Expenditures 


$2,756  60 


Under  the  Provisions  of  the  Food  and  Drug  Acts  during  the  Year  ending  SepL 

30, 1897. 


Fob  the  EirroBcsxKvr  or  nn  8TAnrrft« 

BKLATIXO  TO  FOOD  AJTO  DBC« 

IvtrKcno*. 


RelatlTe  to  Milk 
■nd  Milk  Prodnctf. 


KclatlTC  to  OCbw 
KladaoTFood 


Salaries  of  analysts,      ...... 

Salaries  of  inspectors 

Travelling  expenses  and  purchase  of  samples,    . 

Apparatus  ana  chemicals, 

Books,  • 

Index  cards, 

Express  charges, 

Extra  services  for  inspection,        .... 

Sundry  small  supplied  (bottles,  towels,  case  for 

samples,  etc.)  > 


Total, 


12,903  00 

2,600  00 

1,145  00 

534  59 

20  00 

5  85 

174  00 

11  19 


17,293  63 


11,996  00 

1,550  00 

753  90 

356  40 

U  00 

12  45 

40  05 

116  00 

7  00 

$4,782  80 

7,293  63 

112,076  43* 


«  The  appropriation  for  food  and  drag  inspection  in  each  of  the  years  1896  and  1897 
$11,600,  ana  the  expenditares  ander  this  appropriation  did  not  exceed  that  amooat  in  ei 
year.    The  amount  specified  in  the  foregoing  statement  ($12,076.43)  was  expended  in  the  twetr* 
months  ended  Sept.  30, 1897. 
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REPORT  OF  THE  ANALYST. 


Dr.  S.  W.  Abbott,  Secretary  of  the  State  Board  of  Health. 

Dear  Sir  :  —  I  have  the  honor  to  present  my  report  of  the  analy- 
sis of  food  and  drugs  for  the  year  ending  Sept.  30,  1897. 

Milk. 

As  was  noted  in  the  preceding  report,  a  material  drop  occurred  in 
the  ratio  of  adulteration  oif  milk  analyzed  during  the  year  ending 
Sept.  30,  1896.  This  apparent  improvement  in  quality  caused  the 
milk  of  that  year  to  appear,  in  the  ratio  of  adulteration,  to  be  15  per 
cent,  better  than  that  of  the  preceding  years.  This  was  due  to  the 
fact  that  the  legal  standard  for  the  total  solids  of  milk  was  lowered 
from  13  per  cent,  to  12  per  cent,  for  the  months  of  April  and  May. 
The  law  was  enacted  too  late  in  1896  to  include  the  month  of  April, 
so  that  thb  year,  as  might  be  expected  with  12  per  cent,  as  a  stand- 
ard from  April  to  August  inclusive,  a  still  lower  ratio  of  adulteration 
is  shown  for  the  year,  viz.,  31.6  per  cent. 

Milk  Preservatives. 

During  the  hot  summer  months  a  systematic  inspection  of  all  the 
milk  samples  received  was  made  for  preservatives,  the  ash  of  each 
milk  being  examined  for  borucic  acid  and  sodium  carbonate,  while  a 
separate  portion  of  the  milk  sample  was  examined  for  formalin. 

Methods  employed  for  the  Detection  of  Preservatives. 

Formalin.  — Our  chief  reliance  for  the  detection  of  formalin  has 
been  placed  on  the  fuchsine  test.  One  cubic  centimeter  of  the 
fuchsine  reagent  (1  gram  to  500  cubic  centimeters  decolorized  by 
sulphurous  acid)  is  added  to  ten  cubic  centimeters  of  milk.  The 
mixture  is  shaken  and  allowed  to  stand  five  minutes.     Two  cubic 
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centimeters  of  hydrochloric  acid  (specific  gravity,  1.2)  are  then 
added,  when  the  presence  of  formalin  is  indicated  by  a  violet  color. 

By  the  foregoing  test  the  presence  of  formaldehyde  is  readily 
detected  in  the  strength  of  1  part  to  20,000  of  the  milk.  This  test 
may  be  increased  in  delicacy  by  distilling  the  milk  containing  formt- 
lin  and  treating  with  a  drop  of  the  fuchsine  reagent  the  first  portion 
of  the  distillate ;  in  this  manner  1  part  of  formaldehyde  in  500,000 
of  milk  may  be  detected. 

At  the  same  time  we  have  been  employing  tentatively  a  simpler 
method  of  testing  for  formalin,  which  has  so  far  proved  reliable  and 
very  delicate.  Ten  cubic  centimeters  of  hydrochloric  acid  (specific 
gravity,  1.2)  are  added  to  an  equal  amount  of  milk  in  a  porcelain 
dish.  A  drop  of  ferric  chloride  solution  (reagent  strength)  Ib  added 
and  the  mixture  heated  to  just  below  the  boiling  point  with  vigorous 
stirring.  The  presence  of  formalin  is  indicated  by  a  violet  colora- 
tion varying  in  depth  with  the  amount  present.  By  this  test  1  part 
of  formaldehyde  in  500,000  parts  of  milk  is  readily  detected  before 
the  milk  sours ;  after  souring,  the  limit  of  delicacy  proves  to  be  about 
1  part  in  50,000. 

The  power  of  formalin  in  preserving  milk  is  roughly  shown  in  the 
following  table,  which  gives  the  result  of  experiments  made  in  the 
laboratory. 

Fresh  milk  of  known  purity  was  thoroughly  mixed  and  divided 
into  six  samples.  The  preservative  was  added  within  three  hours 
of  milking,  and  the  samples  were  kept  on  ice  during  the  period  of 
the  test. 
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Boracic  Acid  and  Sodium  Carbonate.  —  The  ash  of  the  5  cabic 
centimeters  of  milk  used  for  the  determination  of  the  total  solids 
was  in  each  case  examined  for  sodium  carbonate  and  for  boracic 
acid.  Two  drops  of  dilute  hydrochloric  acid  were  added  to  each  of 
the  platinum  dishes  containing  a  milk  ash.  If  effervescence  occurred 
the  original  milk  was  further  examined  by  the  rosolic  acid  test. 
Effervescence  in  the  milk  ash  is  quite  perceptible  when  this  carbon- 
ate is  present  in  as  small  amount  as  .05  per  cent. 

In  the  test  for  boracic  acid  the  hydrochloric  solution  of  the  milk  ash 
was  diluted  with  about  2  cubic  centimeters  of  water.  This  solution  was 
tested  for  boracic  acid  by  the  ordinary  method,  with  turmeric  paper. 

The  customary  statistics  of  milk  adulteration  will  be  found  in  the 


following  tables :  — 


Milk  from  Cities. 


CiTIM. 

Total 

Samplea 

Collected. 

Above 
Standard. 

Below 

Percent 

below 
Standard. 

Total 
Solldaln 
Lowest 
Sample. 

number 

of 
Skimmed 
Samplea. 

Hnmber 

of 
Colored 
Samplee. 

or 
1  s^SSklf 

Bottoo,  . 

868 

281 

127 

86.6 

10.86 

- 

- 

BrooktoD, 

»7 

78 

24 

24.7 

0.06 

4 

- 

Oftinbridge, 

418 

277 

141 

83.7 

10.24 

- 

- 

OhalMft, . 

278 

187 

100 

80.0 

7.68 

- 

1 

Braratt,  . 

100 

60 

41 

41.0 

0.86 

- 

1 

Fkll  River,     . 

218 

160 

88 

81.2 

8.32 

- 

- 

- 

Fltebbarg, 

70 

62 

18 

26.7 

10.10 

7 

- 

OloacMter, 

102 

127 

36 

21.6 

11.08 

- 

4 

3 

H«T«rhilU      . 

80 

81 

8 

11.6 

11.28 

- 

1 

LawreDoe, 

84 

68 

28 

30.0 

11.36 

2 

- 

- 

MAld«o»  . 

280 

128 

102 

44.8 

8.48 

1 

28 

- 

M»rlboroagb, 

02 

68 

8 

0.8 

11.10 

- 

- 

- 

M«dford,        .       . 

278 

188 

00 

82.4 

11.00 

- 

- 

N«w  Bedford, 

74 

83 

11 

14.8 

10.83 

- 

s 

- 

Newboryport, 

80 

86 

4 

10.8 

10.08 

- 

* 

Newton, . 

204 

186 

80 

83.8 

10.80 

2 

- 

- 

Qnloey,  . 

100 

76 

26 

26.0 

11.20 

- 

- 

Salem,     . 

108 

80 

28 

23.4 

10.40 

- 

- 

m 

Somerville,     . 

807 

407 

190 

31.8 

0.40 

4 

- 

- 

Springfield,    . 

18 

9 

7 

48.1 

11.30 

1 

- 

- 

Tannton, 

67 

46 

12 

21.0 

11.19 

4 

- 

- 

Waliham, 

180 

100 

80 

44.4 

9.46 

8 

6 

- 

Wobnm, 

77 

62 

26 

82.4 

10.67 

- 

- 

1 

Woroeater,     , 

130 

80 

87 

40.2 

10.90 

- 

- 

- 

Totala,     . 

4,006 

2,807 

1,808 

32.8 

7.68 

38 

30 

i 
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Milk  from  Totons. 


TntAl 

Per  Cent. 

below 
Standard. 

ToUl 

Number 

Number 

Number 

Tonnrs. 

Samplet 

AboTe 
Standard. 

Below 
Standard. 

SoUdsln 
Lowest 

of 
Skimmed 

of 
Colored 

of 
Preserred 

Sample. 

Samplei. 

Samples. 

Samples. 

AbiOgtOD, 

28 

10 

4 

17.4 

11.14 

. 

. 

. 

ArUoftoo,      . 

10 

8 

7 

70.0 

11.52 

. 

. 

• 

Beverly, . 
Brook  line, 

65 

51 

14 

21.5 

10.70 

2 

• 

. 

154 

128 

81 

20.1 

10.72 

. 

« 

• 

Cantont  . 

80 

22 

8 

23.8 

U.66 

• 

• 

• 

CMoton,  . 

80 

28 

7 

28.8 

11.62 

5 

* 

• 

DedbAm, 

110 

84 

26 

23.6 

10.48 

. 

« 

• 

Dudley,  . 

4 

8 

1 

25.0 

9.45 

• 

• 

. 

BMtOD,    . 

10 

4 

6 

60.0 

12.00 

. 

• 

• 

Frsmingbam, 

29 

21 

8 

27.0 

12.86 

1 

. 

. 

Oreenfield,     • 

26 

26 

0 

0.0 

12.20 

• 

. 

• 

Hloffbam, 
Hopktotoo,     • 

7 
15 

7 
18 

0 
2 

0.0 
18.8 

18.00 
12.20 

; 

; 

: 

Hadson, . 

8 

2 

1 

88.8 

10.08 

1 

. 

. 

HuU, 

87 

28 

9 

24.8 

11.80 

. 

. 

5 

Hrde  Park,    . 
Hiddleboroofh, 

124 

81 

48 

84.7 

11.88 

. 

. 

. 

7 

6 

1 

14.3 

11.60 

1 

• 

. 

MUford.  .       .       . 

76 

67 

9 

11.8 

11.82 

• 

. 

4 

NaDtaeket, 

20 

20 

0 

0.0 

12.00 

• 

• 

Natlek,  .       .       . 

04 

68 

86 

27.6 

10.85 

« 

. 

* 

ProviDcetowD, 

21 

20 

1 

4.8 

11.18 

• 

. 

. 

Randolph, 

6 

5 

1 

16.6 

12.84 

• 

• 

. 

Rerere,  . 

54 

80 

24 

44.4 

10.86 

. 

• 

• 

Boekland, 

7 

7 

0 

0.0 

12.24 

• 

• 

« 

Saliabary, 

18 

17 

1 

5.5 

11.74 

• 

• 

. 

Bpeoeer, 

14 

6 

8 

57.1 

12.10 

1 

• 

* 

SioDebam, 

102 

81 

21 

20.6 

11.46 

4 

• 

• 

Stoagbtoo,     • 

186 

111 

25 

18.4 

11.04 

. 

. 

. 

Swaosey, 

22 

5 

17 

77.8 

10.52 

• 

im 

• 

Wakefleld,     . 

80 

25 

5 

16.6 

10.66 

1 

• 

#^ 

WarebaiD, 

22 

16 

6 

27.8 

7.65 

. 

. 

« 

Watortown,   . 

46 

87 

9 

19.5 

10.20 

1 

• 

« 

Webater, 

27 

21 

6 

22.2 

12.40 

9 

. 

• 

Weatborough, 

28 

21 

7 

25.0 

9.80 

. 

• 

• 

WlncbeaUr,  . 

76 

60 

16 

21.0 

8.06 

• 

• 

• 

Wloibrop,      . 

72 

47 

25 

84.7 

10.88 

- 

- 

- 

TotaU,     . 

1,555 

1,180 

875 

24.1 

7.65 

19 

- 

9 

Milk  from  Suspected  Producers, 


LOCALITT. 


Total 

Samples 

Collected. 


Abore 

Below 

Standard. 

Standard. 

2 

8 

8 

18 

0 

10 

18 

17 

0 

14 

7 

6 

9 

7 

0 

18 

2 

1 

0 

18 

0 

6 

5 

7 

2 

14 

0 

8 

10 

10 

14 

1 

16 

0 

0 

10 

8 

2 

109 

165 

Par  Cent 

below 
Standard. 


Total 

SoUdsln 

Lowest 

Sample. 


Number 

of 
Colored 
Samples. 


Wf  •  •  •  •  • 

Bedford, 

OatrUalef 

Oharium* 

I>0dbaiB. 

FnunlDgbam 

PrvetowD, 

Hardwlek, 

HoUlAtOD, 

M  ootaffue, 

ITomUmob,  •  •  •  •  • 
North  borough,  .  .  .  . 
Nortb  Brookfleld,     .       . 

Bocbedale, 

8b«rborn, 

SoiD«r»«t, 

Sootliborougb,  .       .       .       . 

Bp^nomr 

Walpole. 

ToUUa,        .       .       .       . 


10 
26 
10 
86 
14 
18 
16 
18 

8 
18 
15 
12 
16 

3 
20 
15 
16 
10 
10 


274 


80.0 
60.2 

100.0 
48.6 

100.0 
46.1 
48.7 

100.0 
88.8 

100.0 
40.0 
58.8 
87.5 

100.0 

50.0 

6.6 

0.0 

100.0 
20.0 


60.2 


10.19 

9.91 
10.19 

6.80 
11.78 
12.56 
12.20 

7.65 
12.10 

9.00 
10.88 
11.40 
10.70 

8.50 
10.58 
12.54 

11.10 
12.70 


6.80 


16 


15 
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Analysis  of  Milk  of  Known  Purity. 


Tlm« 

Sinee 

Calving 

Breed. 

RBiULTS  or  AlTALTSlS. 

AOB  ov  Coir. 

Speetflo 
Gravliy. 

Fat. 

Sofar. 

Alba- 
mlooids. 

Ash. 

Total 
SolldB. 

Wslv. 

Tears. 

t 
Months. 

Si.  .       . 

6 

Holstein. 

1.028 

8.40 

4.60 

8.27 

0.65 

11.22 

88.78 

6i,  .        . 

7 

»c 

1.029 

3.80 

4.10 

8.68 

0.60 

12.03 

87.97 

6,    .        . 

8 

M 

1.029 

8.80 

4.80 

4.44 

0.64 

12.68    87.SS 

6A.         . 

4 

CC 

1.030 

3.20 

4.00 

8.44 

0.61 

11.16 

88.85 

^,.    . 

4 

U 

1.028 

6.20 

8.00 

4.87 

0.65 

14.82 

86.18 

6i.  .       . 

5 

M 

1.029 

2.60 

4.80 

8.02 

0.60 

10.62 

89.48 

6i.  .        . 

11 

t» 

1.031 

3.80 

4.00 

4.07 

0.60 

12.37 

87.63 

11|,  .        . 

2 

•C 

1.031 

3.40 

4.10 

8.69 

0.68 

11.77 

88.33 

6i,  .        . 

4 

t» 

1.031 

3.60 

4.00 

4.10 

0.66 

12.26 

87.74 

11,    .        . 

n 

•« 

1.029 

2.70 

8.50 

8.46 

0.66 

10.22 

89.78 

8J.  .        . 

11 

U 

1.033 

3.80 

4.40 

8.92 

0.68 

12.80 

87.» 

61.  .        . 

7 

CC 

1.032 

4.20 

4.80 

4.80 

0.62 

18.42 

86.58 

1 

«J.  .        . 

3 

•C 

1.030 

3.80 

4.40 

3.06 

0.68 

11.43 

88.i7 

81,  .        . 

6 

C« 

1.031 

8.20 

4.60 

8.40 

0.62 

11.72 

88.98 

2i,  .       . 

- 

C« 

1.031 

4.70 

4.80 

8.89 

0.66 

13.66 

86.45 

2J.  .        . 

2 

CC 

1.031 

8.40 

4.40 

8.78 

0.67 

12.26 

87.75 

41,.        . 

4 

CC 

1.031 

3.40 

4.60 

4.16 

0.62 

12.78 

87.S 

91.  .        . 

8 

tt 

1.030 

2.70 

4.00 

8.42 

0.42 

10.64 

89.4« 

8A.        . 

4 

CC 

1.030 

3.00 

4.00 

8.78 

0.62 

11.86  ,  88.tt 

8iV         • 

9 

CC 

1.033 

8.70 

4.00 

4.07 

0.70 

.  12.47    87.M 

; 

The  average  total  solids  of  the  foregoing  samples  from  tweotj 
Holstein  cows  was  12.07  per  cent. 
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Quality  of  Milk  by  Months, 


IfOKTHS. 


Total 

Samples 

Collected. 


Above  18 
Percent. 


Below  18 
Percent. 


Below  12 
Percent. 


Ratio 
below  18 
Per  Cent. 


Ratio 
below  13 
Percent. 


October,     . 
November, 
Decenaber, 
Jannary,    . 
February,  . 
Maroh, 
April, 
May,  .       . 
June, . 
July,  . 
Augnat,      • 
September, 
ToUla, 


580 
428 
488 

850 
470 
408 
558 
482 
510 
587 
524 
502 


5,840 


814 
808 
340 
217 
252 
252 
242 
210 
288 
204 
180 
182 


2,811 


210 
155 
102 
180 
227 
240 
810 
272 
281 
888 
838 
820 


8,020 


48 
28 
80 
81 
50 
57 
104 
57 
52 
04 
78 
08 


068 


40.7 
80.0 
48.0 
88.0 
47.4 
40.8 
50.1 
50.4 
54.0 
02.0 
01.7 
08.7 


8.1 

0.0 

5.0 

8.7 

10.4 

11.0 

18.8 

11.8 

10.0 

11.0 

14.0 

12.8 


51.8 


11.2 


Summary  of  Milk  Statistics, 


ToUl 

Samples 

Collected. 

Abore 
Standard. 

Below 
Standard. 

Per  Cent 

below 
Standard. 

Total 

Solids  In 

Lowest 

Sample. 

Nnmber 

of 
Skimmed 
Samples. 

Nnmber 

of 

Colored 

Samples. 

Nnmber 

of 
Preserved 
Samplee. 

Oltlee, 

Towna, 

BnapecCed  prodoeen, 

MiseeUaneona,  • 

4,005 

1,555 

274 

0 

8,007 

1,180 

100 

4 

1,800 

875 

105 

3 

82.0 
24.1 
00.2 
88.8 

7.50 
7.05 
0.80 
0.02 

80 
10 

80 
15 

5 
0 

Totola, 

5,840 

8,000 

1,850 

81.0 

0.80 

55 

54 

14 

Condensed  MUk. 

A  large  number  of  brands  of  condensed  milk  have  been  examined 
and  have  been  found,  almost  without  exception,  to  be  of  good 
quality.  Samples,  however,  of  so-called  evaporated  cream  are  fre- 
quently of  poor  quality.  Some  of  them  are  made  from  skim-milk, 
and  have  nothing  in  common  with  cream  except  their  consistency. 
Canned  condensed  milk  has  become  a  very  important  article  of  food 
in  our  cities,  particularly  in  the  poor  quarters,  and  it  is  gratifying 
tx>  find  that  as  usually  supplied  it  is  an  honest  article. 
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(kmdetued  Milks. 


Bravd. 

Total 

BoUds. 

1 

• 

m 

2 

1 

i 

■ 

CO 

1 

• 

& 

d 
1 

• 

m 
< 

1    • 

•.  e 

£  = 

a.  - 

m 

Pura  Food, . 

08.70 

82.80 

80.27 

38.48 

0.88 

10.70 

11.46 

1.78 

6.67 

16 

Pare  Food, . 

72.06 

27.96 

39.11 

82.94 

13.09 

12.86 

12.00 

1.67 

4.18  ' 

16 

Ball,    . 

74.2ft 

25.76 

82.06 

41.00 

11.20 

8.40 

11.40 

1.66 

4.06  1 

U 

Para  Food, . 

06.08 

33.97 

82.79 

38.24 

11.16 

0.10 

11.10 

1.86 

4.76 

IT 

Nesile'a  SwlM,  . 

74.76 

26.26 

88.09 

41.00 

11.17 

0.44 

10.80 

1.68 

4.68 

IT 

Holsteln,     • 

74.12 

26.88 

8S.16 

40.97 

12.47 

7.00 

10.80 

2.25 

4.60  1 

U 

Rote,  .... 

76.02 

24.88 

82.81 

42.81 

11.61 

8.71 

10.80 

1.79 

4.U 

U 

Hampden,  . 

78.86 

20.06 

80.98 

42.42 

10.60 

8.20 

10.60 

1.67 

4.78 

1 

IT 

Magnolia,    . 

78.02 

20.88 

28.67 

46.05 

10.80 

6.66 

10.80 

1.43 

..n; 

16 

Tip  Top,     . 

70.21 

28.79 

81.08 

44.63 

18.14 

6.64 

10.86 

1.65 

4.60 

U 

Hampden,  . 

70.10 

29.84 

81.83 

38.28 

10.90 

9.00 

10.86 

1.68 

4.60 

^ 

17 

Hampden,  . 

71.00 

28.94 

29.88 

41.18 

8.40 

0.47 

10.86 

1.66 

4.98  : 

U 

Maine's  Favorite, 

71.84 

28.00 

84.68 

80.70 

12.27 

10.40 

10.20 

1.62 

2.80 

16 

Defiance,    . 

78.06 

20.86 

88.44 

40.21 

14.20 

7.79 

9.00 

1.65 

3.91 

- 

Maine, 

71.27 

28.78 

81.64 

89.73 

11.66 

8.60 

9.00 

1.60 

4.2S 

U 

Gall  Borden  Eagle,   . 

06.88 

84.12 

29.68 

80.80 

11.17 

7.01 

9.00 

1.60 

4.41 

16 

Gold  Medal, 

74.00 

26.10 

82.03 

42.27 

9.67 

11.61 

0.90 

1.65 

3.6»  < 

» 

Challenge,  . 

78.27 

20.78 

80.44 

42.83 

18.40 

6.61 

0.00 

1.63 

4.60 

U 

Roae,  .... 

76.00 

24.81 

88.12 

42.67 

12.90 

8.67 

9.00 

l.« 

6.60 

U 

Clover, 

71.84 

28.10 

84.82 

87.22 

14.78 

8.02 

0.64 

1.78 

S.8t 

6 

Quaker, 

70.80 

29.70 

80.93 

89.87 

10.81 

9.82 

0.42 

1.S8 

4.06 

6 

Tip  Top,     . 

76.16 

24.86 

86.23 

89.92 

18.06 

8.01 

9.80 

1.76 

S.S8  - 

U 

Perfeot, 

74.81 

26.09 

29.65 

44.70 

10.90 

7.64 

0.80 

1.81 

4.27 

12 

Magnolia,   . 

72.16 

27.76 

86.06 

87.20 

14.70 

9.20 

0.80 

1.70 

8.45  ' 

16 

Foil  Weight,      . 

70.66 

28.46 

81.99 

44.60 

12.86 

0.84 

9.00 

1.80 

8.64 

• 

Leftder, 

09.00 

81.00 

27.74 

41.20 

9.80 

7.94 

0.00 

l.iO 

4.66! 

16 

Challenge,  .       . 

70.00 

28.10 

84.61 

42.89 

14.80 

0.28 

0.18 

1.80 

3.S7 

16 

Fern,   .       •       . 

n.i6 

22.86 

31.20 

46.80 

12.41 

8.16 

9.00 

1.72 

8.T6 

IS 

Sweet  Clover,     . 

78.16 

26.86 

24.79 

48.80 

7.78 

6.61 

9.00 

1.60 

6.66 

M 

Diamond  W.,     . 

74.96 

26.06 

82.28 

42.07 

11.76 

0.98 

9.00 

1.66 

8.60  , 

16 

Milk  Maid, .       .       . 

76.08 

24.97 

31.17 

48.80 

18.67 

7.02 

0.00 

1.48 

3.TS 

16 

Porcelain,  . 

70.16 

29.86 

80.28 

89.87 

7.28 

11.66 

9.26 

2.27' 

4.U 

16 

HoUtein,     . 

78.80 

20.84 

80.80 

43.00 

12.18 

7.00 

0.00 

l.U, 

4,66 

U 

Pennant,     . 

70.98 

29.02 

80.30 

40.69 

11.88 

7.48 

9.00 

2.08 

4.19 

n 

Knight, 

n.48 

22.67 

88.43 

44.00 

12.04 

0.86 

9.00 

l.M 

3.4& 

u 

Panay, 

77.00 

88.00 

81.94 

46.00 

11.01 

0.61 

9.00 

1.82 

1 

S.M 

IS 

1 
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Condetised  Milks —  Concluded. 


Brakd. 

Total 

Solids. 

1 

m 
1 

i 

& 

a 
CO 

« 
a 

s 

§ 

• 

S 

•J 

• 

-< 

Fat  in  Orig- 
inal Milk. 

Price  per 
Pound,  in 
Cento. 

Gold  Medal,       . 

74.72 

26.28 

27.96 

46.76 

10.20 

7.42 

8.85 

1.50 

4.82 

11 

P«no»nt,     • 

70.18 

29.87 

27.36 

42.76 

9.07 

7.74 

8.70 

1.87 

4.35 

10 

Miebigao,    .       . 

71.65 

28.46 

21.99 

49.66 

6.80 

6.76 

8.70 

1.73 

6.11 

9 

Magnolia,    • 

72.00 

28.00 

31.96 

40.86 

12.64 

8.66 

8.40 

1.45 

3.38 

10 

RaaMll'a,    . 

70.06 

29.96 

31.64 

88.41 

18.40 

8.29 

8.40 

1.55 

3.36 

11 

J.  B.  Smith, 

74.30 

26.70 

36.71 

88.59 

16.68 

10.04 

8.40 

1.73 

2.77 

10 

Daisy, . 

78.00 

26.10 

30.60 

43.30 

9.67 

9.24 

8.40 

1.64 

8.57 

18 

Sweet  Clover,     , 

76.*21 

28.79 

27.66 

48.56 

7.96 

9.88 

8.40 

1.91 

4.06 

10 

Wintbrop,  . 

fl6.56 

84.46 

30.28 

86.27 

9.60 

10.74 

8.25 

1.69 

8.59 

- 

Dirlgo, 

78.20 

26.80 

88.47 

89.78 

14.00 

9.56 

8.28 

1.55 

3.06 

10 

RlTaU  .       .       . 

74.87 

26.18 

28.92 

46.96 

9.85 

9.67 

8.10 

1.40 

6.81 

10 

Peotnaala,  . 

76.48 

28.62 

30.94 

46.54 

11.40 

9.87 

7.98 

2.10 

6.26 

11 

Crescent,     . 

72.11 

27.89 

29.68 

48.48 

11.28 

7.70 

7.92 

1.73 

3.40 

11 

Union, 

78.86 

26.66 

26.40 

46.96 

7.24 

9.28 

7.90 

1.08 

3.98 

11 

Jeraey, 

00.66 

80.86 

26.49 

43.16 

8.80 

9.29 

7.80 

1.40 

8.88 

12 

Baby,  . 

60.60 

80.60 

30.21 

89.29 

11.60 

8.44 

7.80 

2.37 

8.28 

23 

Standard,    . 

70.60 

29.60 

29.29 

41.21 

11.65 

8.44 

7.80 

1.60 

3.37 

11 

Milk  Maid, .       . 

70.46 

28.66 

86.96 

40.60 

14.00 

9.69 

7.80 

1.77 

2.54 

10 

Baby,  . 

60.80 

80.70 

80.10 

39.20 

11.10 

10.06 

7.35 

1.50 

8.06 

28 

Beacon, 

00.80 

30.70 

81.83 

37.47 

16.76 

6.34 

7.20 

1.54 

2.72 

10 

Anchor, 

67.70 

82.80 

36.14 

31.66 

16.90 

11.42 

6.90 

1.92 

8.14 

- 

Ten  Cent,    . 

78.63 

21.47 

82.48 

46.06 

13.62 

10.70 

6.60 

1.56 

2.88 

9 

American,  . 

71.87 

28.68 

36.04 

35.23 

19.03 

8.90 

6.00 

1.02 

1.86 

15 

Winooeki,  . 

60.26 

80.76 

28.94 

40.81 

12.20 

9.29 

6.00 

1.45 

2.02 

11 

Wlnooakl,  . 

00.10 

80.90 

81.22 

87.88 

14.88 

9.19 

6.00 

1.65 

2.16 

10 

Vermoot,    . 

68.96 

81.06 

28.67 

40.88 

12.28 

9.04 

6.70 

1.60 

2.32 

11 
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Evaporated  Cream. 


Bravd. 

4 

J 
1 

1 

• 

1 

• 

4 

1 

• 

< 

11 

£^ 

•-• 

HlghUod,  . 

81.00 

68.01 

- 

10.74 

7.57 

0.66 

1.64 

4.31 

Highland,  . 

20.0S 

70.88 

- 

10.65 

7.10 

0.00 

l.SO 

4.M 

ImperUU   . 

86.16 

64.86 

- 

11.17 

0.41 

0.60 

1.70    ■ 

S.i5 

Imperial,   • 

85.45 

64.65 

- 

11.85 

0.44 

0.60 

i.er 

S.55 

Borden's  PeerleM,    . 

81.14 

68.86 

- 

11.55 

8.68 

0.00 

1.42 

z,n 

Highland,  . 

80.76 

60.34 

- 

0.85 

8.66 

8.10 

1.66 

%JB 

8t.  Charles, 

30.01 

70.00 

- 

10.00 

8.36 

7.80 

l.«7 

iM 

St.  Oharlee, 

20.48 

70.57 

- 

10.00 

8.64 

7.80 

1.51 

lOB 

Snperbf 

30.88 

70.62 

- 

0.85 

8.80 

7.28 

1.43 

1     S.M 

Borden's  Peerless, 

80.58 

60.42 

- 

11.06 

10.78 

6.54 

l.iO 

2.54 

Superb,      .       .       , 

86.17 

64.83 

- 

18.20 

15.37 

4.20 

l.TO 

1.20 

Boston  Oondensed  Milk  Company, 

• 

86.06 

68.04 

5.06 

15.20 

12.88 

Traee. 

2.02 

Tra... 

Butter. 

Of  420  samples  examined,  6  proved  to  be  oleomargarine.  As  in 
previous  years,  we  have  depended  upon  the  refractometer  to  indi- 
cate suspicious  samples,  whose  volatile  acids  are  then  determined. 


Cheese. 
The  96  samples  submitted  proved  to  be  all  of  good  quality. 

Lard. 
Of  33  samples  submitted,  3  proved  to  be  adulterated  with  tallow 


Olive  Oil, 

Of  20  samples  submitted,  6  proved  to  be  adulterated  with  seed 
oil. 

HONET. 

Of  88  samples  examined,  28  were  adulterated  with  glucose  symp. 
The  extent  of  the  adulteration  in  one  case  was  90  per  cent. 
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Molasses. 

Of  296  samples,  17  were  adulterated  with  glucose  syrup.  One 
sample  contained  over  60  per  cent,  of  the  adulterant. 

Syrups. 

Of  the  35  samples  examined,  25  were  adulterated  with  glucose 
syrup.  The  addition  of  this  adulterant  to  refiners'  syrups  appears 
to  be  a  favorite  means  of  thickening  their  consistency  and  at  the 
same  time  rendering  milder  their  naturally  strong  taste.  There  can 
be  no  objection  to  such  admixture  provided  the  article  is  properly 
labelled  as  a  compound. 

Maple  Sugar. 

Of  33  samples,  8  proved  to  be  wholly  or  in  part  crude  cane 
sugar. 

Maple  Syrup. 

Of  52  samples,  11  were  adulterated  with  glucose  syrup,  or  with 
sugar-house  drips. 

Ground  Spices* 

Allspice.  —  Of  137  samples,  8  were  adulterated.  The  usual  adul- 
terants were  found:  wheat,  ginger,  nut-shells,  peas  and  ground 
finiit  stones* 

Cassia.  —  Of  249  samples,  21  proved  adulterated  with  the  mate- 
rials usually  employed. 

Cayenne.  —  Of  68  samples,  16  were  adulterated.  The  ratio  of 
adulteration  shows  some  improvement  over  last  year. 

Cloves.  —  Of  320  samples,  39  were  adulterated. 

Oinger.  —  Of  243  samples,  30  were  adulterated. 

Mace.  —  Of  30  samples,  3  were  adulterated. 

Mustard.  —  Of  273  samples,  85  were  adulterated. 

Jfutmeg.  —  Of  19  samples,  2  were  adulterated. 

Pqpper.  —  Of  360  samples,  30  were  adulterated. 

Vinegar. 

The  percentage  of  adulteration  of  vinegar  is  about  as  large  as 
usual.     Outside  the  city  of  Boston  little  or  no  care  appears  to  be 
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taken  by  the  grocers  to  supply  a  standard  article.  The  law  demands 
that  cider  vinegar  shall  contain  at  least  4.5  per  cent,  of  acetic  acid, 
and  at  least  2  per  cent,  of  vinegar  solids  on  evaporation. 

The  following  table  shows  what  a  large  percentage  of  samples 
failed  to  meet  these  requirements.  Those  below  the  standard  are  in 
full-face  type. 


1 

Percentage  of 
AoettcAdd. 

Percentage  of 
SoUda. 

Percentage  of 
AcetloAdd. 

Percentage  of 
Solida. 

Percentage  of 
AceUo  Add. 

Percentage  of 
SoUda. 

Percentage  of 
Aeetle  Add. 

Percentage  of 
SoUda. 

Percentage  of 
AotUcAcld. 

Percentage  of 
SoUda. 

Percentage  of 
AoetloAeld. 

6.15 

0.29 

4.06 

2.46 

4.79 

2.74 

4.67 

1.47 

4.50 

1.10 

4.80 

Lit 

0.18 

2.20 

4.96 

2.80 

4.n 

2.62 

4.67 

1.20 

4.50 

0.88 

4.28 

O.M 

6.80 

2.10 

4.93 

4.28 

4.76 

2.06 

4.66 

1.26 

4.60 

2.78 

4.25 

e.M 

6.80 

2.10 

4.98 

1.85 

4.76 

2.40 

4.66 

2.22 

4.60 

2.66 

4.20 

t.n 

e.42 

1.50 

4.98 

1.68 

4.75 

2.86 

4.66 

2.26 

4.60 

8.70 

4.17 

Lit 

6.40 

2.00 

4.92 

2.70 

4.76 

2.68 

4.65 

1.64 

4.60 

2.00 

4.10 

Lit 

5.86 

1.87 

4.92 

1.70 

4.76 

2.42 

4.66 

2.80 

4.60 

2.47 

4.00 

1.7t 

5.80 

1.58 

4.92 

2.60 

4.76 

8.08 

4.64 

2.58 

4.50 

1.56 

4.00 

2.11 

5.80 

1.98 

4.90 

1.64 

4.75 

0.46 

4.62 

1.96 

4.60 

2.62 

8.92 

8.SI 

5.80 

0.82 

4.90 

2.90 

4.76 

2.82 

4.62 

2.00 

4.60 

2.42 

8.60 

2.4t 

5.27 

1.70 

4.90 

1.60 

4.76 

6.10 

4.61 

1.27 

4.40 

1.68 

8.60 

2.W 

5.20 

1.71 

4.90 

2.00 

4.75 

1.80 

4.60 

0.26 

4.48 

1.67 

8.72 

t.se 

5.20 

1.82 

4.89 

2.76 

4.78 

1.82 

4.60 

1.70 

4.46 

t.86 

8.70 

t.M 

6.20 

2.82 

4.88 

1.20 

4.78 

2.20 

4.00 

8.12 

4.47 

2.06 

8.64 

t.is 

6.20 

2.62 

4.87 

1.89 

4.78 

4.10 

4.00 

2.14 

4.45 

2.02 

8.92 

1.7t 

6.17 

2.04 

4.86 

2.00 

4.70 

8.48 

4.60 

1.40 

4.45 

1.66 

8.55 

2.18 

6.10 

2.10 

4.64 

1.66 

4.70 

1.42 

4.68 

2.76 

4.45 

0.86 

8.50 

2.1t 

6.16 

2.74 

4.83 

2.67 

4.70 

2.64 

4.57 

1.74 

4.48 

2.60 

8.86 

O.M 

6.16 

2.24 

4.88 

2.10 

4.70 

2.60 

4.67 

.« 

4.48 

2.96 

8.86 

2.4S 

6.10 

2.82 

4.82 

1.49 

4.70 

8.40 

4.67 

4.20 

4.48 

2.98 

8.85 

2.tf 

6.10 

2.38 

4.82 

.« 

4.70 

0.46 

4.66 

2.64 

4.48 

2.28 

8.29 

2.M 

6.10 

2.26 

4.82 

2.60 

4.70 

2.00 

4.66 

2.10 

4.42 

0.86 

8.26 

\M 

5.09 

1.68 

4.61 

0.85 

4.70 

1.25 

4.66 

2.02 

4.40 

1.60 

8.25 

-• 

5.06 

1.08 

4.80 

2.86 

4.70 

0.82 

4.66 

2.00 

4.86 

0.87 

8.06 

t.rt 

5.05 

1.28 

4.80 

2.08 

4.69 

1.98 

4.54 

1.92 

4.86 

4.20 

t.60 

t.it 

5.05 

1.76 

4.60 

1.7t 

4.09 

2.64 

4.54 

1.12 

4.87 

1.65 

2.40 

Lit 

5.00 

1.20 

4.60 

0.86 

4.68 

1.56 

4.52 

1.44 

4.85 

t.60 

1.40 

t.M 

4.87 

1.54 

4.60 

1.70 

4.66 

1.05 

4.52 

«  1.42 

4.80 

8.92 

*  White  wine. 
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Tea. 

Of  103  samples,  3  proved  of  such  poor  quality  as  to  justify  the 
term  adulterated. 

CorFEE. 

Nineteen  of  the  159  samples  examined  proved  to  be  adulterated. 

Several  coffee  substitutes  appear  to  have  established  a  consider- 
able demand  for  themselves  in  the  market.  A  sample  labelled 
"Entire  Wheat  Coffee  "was  found  to  contain  a  considerable  pro- 
portion of  peas.  **  Old  Grist-Mill  Entire  Wheat  Coffee  "  was  found 
to  contain,  besides  wheat,  peas  and  genuine  coffee.  It  is  set  forth 
on  the  label  to  be  **  a  perfect  hygienic  product,  containing  the  entire 
wheat  kernel  roasted  and  ground."  Nothing  is  said  of  its  other 
constituents,  and  this  omission  has  led  to  misunderstanding. 

Cocoa  (including  Chocolate  Preparations). 

Of  38  samples,  13  were  adulterated.  These  were  samples  of 
cocoa  which  are  frequently  found  ** prepared"  by  the  addition  of 
wheat,  corn,  rice  or  arrowroot  starch,  together  with  large  amounts 
of  sugar  and  occasionally  a  little  flavoring,  such  as  vanilla. 

CONFECTIONERT. 

Fifty-nine  samples  of  candy  were  examined,  and  were  found,  with- 
out exception,  to  be  composed  of  harmless  ingredients. 

Cream  of  Tartar. 

Of  407  samples,  10  proved  to  be  cream  of  tartar  substitutes 
wholly  or  in  part.  One  was  found  whose  acidity  was  one-sixth 
the  standard  strength,  and  which  consisted  of  the  phosphate  and 
sulphate  of  lime  with  alum  and  corn-starch. 

Miscellaneous* 

Of  198  samples  classed  under  this  head,  44  proved  to  be  adulter- 
ated. 

Under  this  head  are  included  9  samples  of  baking  powders, 
6  of  which  contained  alum. 
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A  sample  of  clam  juice  contained  0.25  grams  of  salicylic  acid  per 
450  cubic  centimeters. 

Samples  of  pickles  proved  to  be  in  no  case  artificially  colored. 

<<  Vanilla  crystals '^  proved  to  be  composed  of  granulated  sugar 
flavored  with  coumarin. 

A  vanilla  extract  consisted  of  an  alcoholic  solution  of  sugar 
colored  with  caramel  and  flavored  with  coumarin. 

A  sample  of  **  Egg  food  **  consisted  chiefly  of  corn-starch. 

The  tin  foils  used  as  food  wrappers,  and  other  tin  and  lead  alloys 
which  are  used  as  parts  of  vessels  containing  foods  or  drinks,  have 
been  investigated  to  determine  their  percentage  of  lead. 

The  following  table  shows  the  character  of  the  sample  and  the 
percentage  of  lead  found  in  the  wrapping  foil :  — 

TtrOtnL 

English  arrowroot, 89.00 

Meadow  sweet  cheese, 86.50 

Green  Mountain  cheese,    ' 46.90 

Cream  cheese  (star  brand), 2.80 

French  sausage, 2.10 

Chocolate  Menier, 0.87 

Chocolate  cakes, 0.80 

Fleischman^s  yeast  cakes, 0.80 

Saratoga  cheese, 0.70 

Lemon  wrappers, 0.20 

Chocolate  cream  wrappers, Trace. 

The  brilliantly  colored  French  **  Haricots  Verts**  are  usually  sold 
in  a  wide-mouthed  bottle  which  is  closed  by  a  disk  of  very  Boh 
metal. '  This  metallic  cap,  which  comes  in  direct  contact  with  the 
liquid  contents  of  the  bottle,  was  found  to  contain  93^  per  cent  of 
lead.  Of  the  various  kinds  of  bottle  in  which  are  sold  cheap  car- 
bonated drinks,  known  as  <<  pop,**  one  style  was  found  having  t 
stopper  consisting  of  a  metallic  button  surrounded  by  a  rubber  ring. 
The  metallic  button  was  found  to  consist  of  tin  and  lead  in  varying 
proportions.  Inasmuch  as  the  enclosed  liquor  usually  was  foond 
to  be  quite  acid  in  reaction,  the  danger  of  prolonged  contact  with 
the  metallic  stopper  is  evident. 

The  following  table  gives  the  percentage  of  lead  found  in  the 
stoppers  of  this  character,  together  with  the  amount  of  lead  con- 
tained in  the  liquor :  — 
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CHAXAOTim  OF 

Samplb. 


Brand  Blown  In  Bottle. 


Psrcentase 

of  Lead 
In  Stopper. 


Amonnt  of 
Lead  In  (*nn> 
tents,  In  Mil- 
ligrammea. 


Blood  Orangt, 

"^      •       • 

-•      . 

-•       . 
Blreh  Boer,    . 
Ginger,  . 

-♦      .       . 

-♦      . 

"^      •       • 

-♦      . 

-♦  .  • 
BtTAwberry,  . 
Saraaparilla,  . 
Lomon,  . 


Strawberry,  . 


Saraaparllla, . 


WUUam  Ryan,  221  Third  Btroet,  8.W.,  Waahlngton,  D.O^  . 
O'ConneU  Broa., 


Sawyer,  Batohelder  &  Co.,  Lowell,  Maaa.,       .       .       .       . 

John  H.  Bonlgtr,  North  Adama,  Maaa.  (reglatered), 

Oleodale  Spring  Ck>mpany,  Everett,  Maaa.  (reglatered), 

S.  B.  Winn  8c  Son .       .       . 

O.  B.  W.  S.  Company,  Boaton,  Maaa., 

C.H.Cntter,  Lexington,  Maaa.  (reglatered),    .       .       .       . 

Wm.  F.  Collina,  South  Framingbam,  Maaa.,    .... 

Mt.  Waahlngton  Cold  Spring  Manufacturing  Company,  18 

Broad  Street,  Boaton,  Maaa. 
Falrbanka  8c  Snyder,  Boeton,  Maaa.  (thia  bottle  not  to  be  aold). 


J.  J.  Blackford,  L3mn,  Maaa., 

C.  B.  W.  S.  Company,  Boaton,  Maaa.,  ..... 
F.  P.  Cnmminga,  Bottler,  Pocohontaa,  Va.,  .... 
B.  P.,  Salem,  Maaa., 

B.  P.,  Salem,  Maaa., 

William  J.  Belneck,  Albany,  N.Y., 

Henry  Hanaaling,  Newark  (reglatered),  (thia  bottle  not  to  be 
aold). 

C.  B.  W.  S.  Company,  Boaton,  Maaa., 


T.  B.  Bamea,  Plymouth,  Pa.,     .... 
C.  Hoffmann  8c  Co.,  Lake  View,  111., . 
Cryatal  Spring  Soda  Worka,  Meriden,  Conn.,  . 


John  T.  Drlaooll  8c  Co.,  Boaton,  Maaa.,  .... 
Chaa.  MalateaU,  55  Endloott  Street,  Boaton  (reglatered), 
Chaa.  Malateata,  55  Bndloott  Street,  Boaton  (regietered), 
Mt.  Waahlngton  Cold  Spring  Manufacturing  Company, . 


50.7 

50.8 

50.8 

49.0 

85.0 

82.2 

11.0 

10.8 

10.0 

0.8 

0.0 

8.8 

8.5 

7.5 

7.5 

7.2 

7.1 

0.7 

6.7 

0.5 

0.8 

5.8 

4.0 

4.0 

4.2 

4.1 

8.8 

8.5 


0.81 
1.05 
0.45 
0.01 
Large  trace. 
0.40 
0.30 
0.17 
0.07 
0.80 
0.00 
0.80 
0.10 
0.27 
0.02 
0.29 
0.45 
0.27  , 
0.05 
0.90 
0.15 
0.15 
0.25 
0.20 
0.20 
0.35 
0.10 
0.17 


*  Character  of  aample  not  apeoifled. 

Besides  the  above  tabulated  sam);)le8,  20  were  found  containiDg  less 
than  3  per  cent,  of  lead.  While  the  amount  of  lead  found  in  the 
contents  of  the  bottles  was  in  no  case  very  large,  it  is  enough  to 
condemn  the  use  of  lead  in  the  manufacture  of  such  stoppers*  That 
the  amounts  of  lead  found  in  the  contents  of  the  bottles  vary  quite 
irrespective  of  the  percentage  of  lead  in  their  stoppers  may  be 
ascribed  to  various  causes,  such  as  the  difference  in  the  acidity  of 
one  and  another  liquor,  and  the  length  of  time  that  the  liquor  has 
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been  in  contact  with  the  stopper.  Furthermore,  the  more  soluble 
metal  of  a  double  alloy  is  attacked  by  an  acid  with  an  energy  which 
is  not  proportional  to  the  percentage  of  that  metal  in  the  alloy. 

Many  samples  of  the  cheap  jellies  have  been  examined.  As  u 
well  known,  a  ten-cent  tumbler  of  so-called  currant  jelly  may  contaia 
no  currant  whatsoever.  It  is  a  cheap  substitute,  made  of  apple 
extract,  corn  syrup,  cane  sugar,  with  a  little  additional  acid,  such 
as  sulphuric,  and  sometimes  artificial  color,  usually  anilin,  and  also 
a  little  artificial  flavoring  which  bears  only  an  imaginary  resemblance 
to  the  genuine  currant  flavor.  The  apple  extract  is  obtained  by 
boiling  the  parings  and  cores  of  apples,  which  would  otherwise  be 
refuse  products  of  canning  establishments.  There  can  hardly  be  any 
objection  to  the  sale  of  such  articles  on  the  ftcore  of  unwholesome- 
ness,  and  it  seems  a  legitimate  use  to  make  of  refuse  and  cheap 
materials.  As  will  be  seen  io  the  following  table,  several  manufact- 
urers have  complied  with  the  statute  requiring  that  such  goods 
should  be  marked  <<  compound,*'  and  that  the  percentages  of  the 
constituent  ingredients  be  printed  on  the  label.  These  restrictions, 
however,  do  not  entirely  eliminate  the  element  of  deception.  It  is 
evidently  unjustifiable  to  baldly  label,  in  large  letters,  such  an 
article  **  currant  jelly ,•*  even  though  it  be  followed  by  the  required 
modifications.  Furthermore,  it  will  be  seen  that  of  the  ingredients 
the  apple  extract  is  called  in  the  required  explanation  ^<  fruit  juice.* 
This  naturally,  if  not  intentionally,  leads  the  unsuspecting  to  the 
conclusion  that  so  much  pure  currant  juice  has  entered  into  the  com- 
position of  this  so-called  *•  currant  jelly.**  In  the  following  table  the 
percentages  of  cane  sugar  and  glucose  syrup  have  been  estimated 
from  the  direct  polarization  of  solutions  of  the  jellies,  and  from  in- 
vert polarizations  at  temperatures  of  20^  C.  and  90^  C.  The  glucoee 
syrup  has  been  estimated  roughly,  on  the  supposition  that  at  i(P  C. 
a  pure  glucose  syrup  polarizes  at  150  on  the  cane  sugar  scale. 
This  figure  is  an  average  of  many  polarizations  which  we  have  made 
of  glucose  syrups  to  be  found  in  the  Boston  market.  Another  grade 
of  glucose  syrup  is  on  the  market  containing  more  dextrine  and  polar- 
izing at  about  175,  but  this  grade  is  not  used  in  the  manufacture  of 
jellies. 
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Jellies, 


MAKUrACTXTBXB. 


AUegedFlATor. 


Percent. 

Cane 

Sugar. 


F.  P.  Adama,  Boaton,       •       •< 


Wlilteher.PUlman&Co.,  Ayer,  * 


Logan,  Johnaon  &  Co.,  Boston, 


OttTer  Day,  Boaton,  . 


W.  O.  Morae  8c  Co.,  Boaton 


I 


Central  Preaarring  Company, 
Boaton. 


American    Preaerrlng    Com  . 
pauy,  Philadelpbia,Pa. 


No  name,    . 


•      1 


Percent. 

Glucose 

Byrap. 


Remarks. 


Statement, 

If  any, 
on  Label. 


Raspberry,  . 

0.0 

42.0 

Raspt>erry, . 

4.0 

42.0 

Qrape,  • 

18.6 

85.8 

Cnrrant, 

0.0 

84.0 

Onrrant, 

18.0 

22.8 

Onrrant, 

7.0 

85.2 

Orange, 

7.5 

77.2 

Currant, 

8.0 

70.8 

Peach, . 

18.0 

28.8 

Qalnco,        . 

18.0 

20.7 

Crab<«pple, . 

15.8 

68.8 

Raepbeny, . 

8.0 

44.7 

Orange, 

4.8 

58.0 

Pineapple,  . 

5.6 

26.7 

Raepberry, . 

7.0 

24.0 

Onrrant, 

7.0 

24.0 

Apple, . 

26.8 

24.0 

Pineapple,  . 

26.8 

22.7 

Cnrrant, 

26.8 

22.7 

Raspberry, . 

26.8 

22.7 

Peach, .       . 

26.8 

24.0 

Raapberry, . 

26.8 

28.8 

Strawberry, 

48.0 

27.0 

Raapberry,  . 

46.0 

20.0 

Strawberry, 

46.0 

20.0 

Peach, . 

80.0  . 

50.0 

Pineapple,  . 

26.0 

56.0 

Onrrant,      . 

24.0 

42.0 

Apple, . 

6.0 

68.7 

Peach, . 

2.7 

50.6 

Raspberry, . 

8.0 

56.0 

Qrape, . 

8.0 

56.0 

Strawberry, 

8.0 

56.0 

Currant, 

8.8 

68.8 

Ko  raapberry  juice. 

No  raapberry  Juice. 

No  grape  juice. 

No  currant  juice. 

No  currant  juice. 

No  currant  juice. 

Contains  orange  oil;  no 

orange  juice. 
No  currant  juice. 

No  peach  juice. 

No  quince  juice. 

No  crab-apple  juice. 

No  raspberry  juice. 

Contalna  orange  oil ;  no 

orange  juice. 
No  pineapple  juice. 

Raspberry  flavor,  but 
no  raspberry  jaice. 

Currant  flavor,  but  no 
currant  juice. 

Apple  juice. 

No  pineapple  juice. 
No  currant  juice. 
No  raspberry  juice. 
No  peach  juice. 
No  raapberry  juice. 
Contalna  atrawberry,  • 
Contalna  raspberry,    . 
Contalna  atrawberry,  . 
No  peach  juice,    . 
No  pineapple  juice,     . 
No  currant  juice, . 
Genuine. 
No  peach  juice. 
No  raapberry  juice. 
No  grape  juice. 
No  atrawberry  juice. 
No  currant  juice. 


*  Compound, 
with  per- 
centage of 
constituent 
ingredients. 


t  Compound, 
with  per- 
centage of 
constituent 
ingredients. 


Compound. 
Compound. 
Compound. 
Compound. 
Compound. 
Compound. 


Alleged  ingredients  and  per  cent.  :— 

Fruit  juice 865 

Grape  sugar, 885 

Oaneaugar, 250 

1.000 


t  Alleged  ingredients  and  per  cent.  :— 

Fruit  juice, 855 

Com  syrup, 865 

Cane  sugar, 280 

1.000 
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Jellies — Concluded. 


IfAXCVAOTUKBB. 


Alleged  FlATor. 


Percent 

Cane 

Sugar. 


J.  Middleby,  Jr.,  Boaton, . 


ManaoD  k  Bona,  Baltimore,  Md ., 


Boeton  Preaerrlng  Oompany, 
Button. 


W.  Virginia  Proaerrlnf  Oom- 

pany.  Wheeling,  W.  va. 
O.  K.  Walea,  Newton, 


Percent. 

QloeoM 

8ynip. 


Remarks. 


Raapberry,  . 

21.0 

88.0 

Strawberry, 

Sl.O 

80.0 

Currant, 

26.0 

81.0 

Onrrant, 

12.0 

28.0 

Peacb, . 

16.6 

78.8 

Pineapple,  . 

6.0 

78.8 

Qnlnoa, 

16.0 

78.0 

Baapberry, . 

16.0 

62.0 

Carrant, 

6.6 

66.7 

Onrrant, 

0.6 

None. 

If 

oo 


No  raspberry  Jnice. 

Bllgbt  amount  atraw- 

berry.     • 
Carrant  flavor. 

Qonnina. 

No  peach  jnloe. 

No  pineapple  Jolee. 

No  qninoe  jnloe. 

No  raspberry  jnleo. 

Oennino. 

Oannlne;  02.6  par  eent. 
Invert  sugar. 


*CoapoeB4, 
with  per. 

I  eeotsftol 
eoosutacst 
ingredlMis. 


Jams, 


MoMechen,  Wheeling,  W.  Va., 

Anderaon  Preserving  Company, 

Camden,  N.  J. 
No  name, 


Cnrtlce  Bros.,Bochester, 


.N.T.,i 


I 


Whitcher,  Pi llman  &  Co.,  Boch- 

ester,  N.  Y. 
Cowdrey,  Boston,     . 


Strawberry, 

0.0 

62.0 

Raapbeny, . 

11.8 

66.0 

Gage  plnma, 

8.8 

71.2 

Strawberry, 

18.8 

16.0 

Raspberry, . 

0.0 

67.6 

Strawberry, 

4.8 

67.6 

Damaon, 

1.8 

60.7 

Pineapple,  . 

10.0 

60.0 

Oennine. 
Oenoine. 
Genaine. 
Genuine. 
Genuine. 
Genuine. 
Genuine. 
Genuine, 


*  Alleged  Ingredients  and  per  eent. :  — 

Fruit  Juice 866 

Com  syrup, 866 

Caneaugar 280 


-r 


1.000 


t  Made  only  with  freah  fruit  and  refined  augar. 
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Summary  of  Food  SlcUislics. 


Foods. 

Q«DllllM. 

Adalterated. 

ToUL 

Per  Cent  of 
Adulteration. 

Allspice, 

128 

8 

136 

5.8 

Butter,     . 

414 

6 

420 

1.4 

Canned  goods. 

43 

5 

48 

10.5 

Oa.<wia,     . 

228 

21 

249 

8.4 

Cayenne, 

62 

16 

68 

23.5 

Cheese,    . 

96 

0 

96 

0.0 

Chocolate, 

25 

18 

38 

34.2 

Cloves,    . 

281 

39 

320 

12.2 

Coffee,     . 

140 

19 

159 

11.9 

Confectionery, 

59 

0 

59 

0.0 

Cream  of  tartar,     , 

397 

10 

407 

2.4 

Ginger,    . 

213 

80 

243 

11.9 

Honey,    . 

60 

28 

88 

31.8 

Lard, 

30 

8 

83 

9.1 

Mace, 

27 

8 

30 

10.0 

Alaple  sugar,  . 

25 

8 

83 

24.2 

Haple  syrup,  . 

41 

11 

52 

21.1 

Miscellnneous, 

154 

44 

198 

22.2 

Holasses, 

279 

17 

296 

5.7 

Mustard, . 

188 

85 

273 

81.1 

I^utnie^, . 

17 

2 

19 

10.5 

Olive  oil. 

14 

6 

20 

30.0 

Pepper,   . 

330 

80 

360 

8.8 

Syrups,    . 
Tea,         .      -. 

10 
100 

25 
8 

35 
103 

71.4 
2.9 

Vinegar, . 

87 

74 

161 

45.9 

Totals,      . 

t 

• 

•        * 

8,438 

506 

3,944 

12.8 

Drugs. 

Samples  which  do  not  conform  with  the  requirements  of  the 
Pharmacopoeia  are  here  reported  adulterated  or  of  poor  quality. 

Acidum  Benzoicum:  Six  samples,  proved  of  good  quality. 

Acidum  Hydrobromicum  Dilutum:  Of  7  samples,  3  failed  to  meet 
the  pharmacopoeial  requirements. 

Acidum  Sulphuricum:  One  sample  of  the  3  examined  contained 
too  much  water. 

Acidum  Sulphurosum:   Four  of  the  5  samples  examined  were 
deficient  in  S  O^.     One  sample  consisted  chiefly  of  sulphuric  acid. 


Acidum  Tannicum:  Two  samples  proved  of  good  quality. 
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^ther:  Of  25  samples  examined,  3  contained  too  much  water 
and  alcohol,  and  1  contained  a  notable  admixture  of  chloroform. 

j^lher  Aceticus:  Of  6  samples  submitted,  2  were  of  poor  quality, 
1  contained  2.6  per  cent,  of  acetic  acid. 

Alcohol:  Of  20  samples  examined,  2  contained  too  much  water. 

Aloe  Purijicata :  The  2  samples  submitted  were  of  good  quality. 

Aqua  Ammontce:  Of  11  samples  examined,  1  was  of  poor  quality. 
It  contained  but  one-quarter  of  the  proper  amount  of  N  H,. 

Aqua  AmmonicB  Fortior:  Of  11  samples  examined,  3  were  of  in- 
sufficient strength. 

Aqua  Destillata:  Of  27  samples  submitted,  18  were  of  poor 
quality,  containing  a  notable  amount  of  solid  matter.  The  largest 
amount  of  residue  found  was  19  parts  per  100,000. 

Argenti  Nitras:  Of  42  samples,  2  were  of  poor  quality. 

Bismuthi  Subcarbonas :  Of  14  samples,  3  were  of  poor  quality. 

Bismuthi  Subnilras:  Of  39  samples,  11  were  of  poor  quality. 
Several  were  excessively  acid  in  reaction,  while  1  contained  a  con- 
siderable trace  of  lead. 

Calx  Chlorata:  All  of  the  18  samples  examined  were  of  poor 
quality. 

The  percentages  of  available  chlorine  found  in  samples  of  varioas 
brands  are  shown  by  the  following  figures :  — 


Acme, 

21.0 

Brookman^s  Higl 

iTest,   . 

5.0 

*• 

15.0 

t*                     u 

•• 

S.O 

tt 

4.0 

M                            U 

u 

1.5 

tt 

3.5 

Wm.  Archibald. 

20.0 

M 

2.5 

LioD, 

25.0 

•t 

0.8 

it 

14.5 

tt 

0.8 

u 

•               t 

IS.O 

Brookuian's  Hi] 

jhTest,   . 

28.0 

12.5 

Capsicum:   Of  10  samples  of  the  ground  red  pepper  sold  as  a 
drug,  only  1  proved  of  poor  quality. 
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Cera  Alba:  Of  16  samples,  1  was  adulterated  with  paraffin. 

Cera  Flava :  The  1  sample  submitted  proved  of  good  quality. 

Ceratum:  The  5  samples  examined  were  all  of  good  quality. 

Cerii  Oxalas:  The  15  samples  examined  were  all  of  good  quality. 

Chloral  Hydras:  Of  17  samples,  1  proved  not  up  to  standard. 

ChloToformum :  Of  11  samples,  1  proved  below  standard. 

Exiracium  OlycyrrhizcB :  Of  10  samples,  5  were  adulterated  with 
corn-starch. 

Ferri  et  Quininoe  Citras:  Of  24  samples  examined,  13  contained 
too  little  of  the  alkaloid. 

Ferri  et  StrychninoB  Citras:  Five  samples  were  all  of  good 
quality. 

Glycerinum :  The  40  samples  examined  were  all  up  to  standard. 

lodoformum :  The  single  sample  examined  was  of  good  quality. 

Lycopodium:  The  1  sample  submitted  was  of  good  quality.    . 

Oleum  ^theris:  The  single  sample  examined  was  of  good  quality. 

Oleum  Limonis:  Of  21  samples  examined,  10  were  below  standard 
strength. 

Oleum  Olives:  Of  29  samples  examined,  9  were  adulterated  with 
seed  oil. 

JPulvis  Glycyrrhizcs  Compositus:  Of  4  samples  examined,  2  were 
adulterated. 

Pulvis  Opii:  Of  31  samples  submitted,  12  contained  too  little 
morphine.  The  following  figures  show  the  percentages  of  morphine 
found  in  each  sample :  — 


15.56 

14.50 

18.80 

13.00 

12.55 

11.80 

14.96 

14.20 

13.71 

13.00 

12.50 

11.70 

14.87 

IS.  98 

13.70 

12.95 

12.45 

10.90 

14.85 

13.95 

18.70 

12.90 

12.42 

10.73 

14.70 

18.90 

13.50 

12.70 

12.11 

10.65 
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Spiritus  uEtheris  Composit'us :  Of  19  samples  examined,  15  &iled 
to  meet  the  requirements.  Many  of  those  below  the  standard  con* 
tained  no  etherial  oil  whatsoever.  In  one  instance  amyl  alcohol 
was  substituted  for  etherial  oil. 

iSpiritus  Frumenti:  Of  the  16  samples  examined,  11  were  below 
standard*  The  following  figures  show  the  percentages  of  alcohol  by 
weight  and  the  percentages  of  solid  matter  in  these  samples  :  — 


AleohoL 

SoUdt. 

Alootiol. 

SoUdf. 

Aloobol. 

8oUd«. 

▲toohoL 

8oMl 

48.00 

0.20 

48.14 

0.96 

41.80 

0.40 

89.40 

0.30 

46.46 

0.20 

48.14 

0.85 

40.00 

0.82 

89.00 

0.30 

46.09 

0.20 

42.00 

0.79 

40.00 

0.20 

88.80 

0.90 

44.00 

0.26 

42.29 

0.89 

89.80 

0.17 

85.90 

0.90 

8ptritu8  Juniperi:  Of  the  6  samples  submitted,  2  were  not  of  the 
required  strength. 

Spiritus  Vini  Oallici:  Of  2  samples  examined,  neither  was  of 
pharmacopoeial  strength. 

8uccus  Limonis:  Of  13  samples,  only  1  was  of  standard  qoalitr. 
The  poor  samples  were  of  the  following  brands:  Crown,  Victor 
(containing  salicylic  acid,  1  grain  per  quart),  Banner,  Folkins  (con- 
taining salicylic  acid,  4  grains  per  quart) ,  Imperial,  London,  Stanley, 
West  India  (containing  salicylic  acid,  1  grain  per  quart),  Montego 
(containing  salicylic  acid,  4  grains  per  quart). 

A  sample  of  the  brand  <<  Santiago  W.I.  triple  refined**  was  found 
to  consist  of  a  dilute  solution  of  hydrochloric  acid  flavored  with  oil 
of  lemon  and  preserved  with  salicylic  acid.  It  contained  no  lime 
juice  whatsoever.  It  is  recommended  on  the  label  as  specially  good 
for  rheumatism. 

Syrupua:  Of  13  samples,  3  were  of  insufficient  sugar  strength. 

Tinctura  lodi:  Of  23  samples,  20  were  below  the  reqoind 
strength. 
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Tinctura  Opii:  Of  42  samples,  28  were  of  insufficient  strength 
of  morphine.  The  percentages  of  morphine  found  in  the  various 
samples  are  shown  by  the  following  figures :  — 


1.578 

1.305 

1.163 

1.061 

0.990 

1.463 

1.300 

1.151 

1.060 

0.981 

1.435 

1.253 

1.150 

1.060 

0.979 

1.383 

1.248 

1.116 

1.031 

0.950 

1.380 

1.230 

1.097 

1.013 

0.905 

1.344 

1.218 

1.093 

1.011 

0.895 

1.341 

1.197 

1.090 

1.000 

0.681 

1.340 

1.181 

1.071 

0.994 

o.oeo 

1.314 

1.176 

1.066 

One  sample  was  found  to  be  a  tincture  of  a  completely  exhausted 
opium,  containing  no  morphine. 

Tinctura  Rhei:  The  single  sample  examined  was  not  of  pharma- 
copoeial  strength. 

Vinum  Album:  The  9  samples  examined  were  all  of  poor  quality. 
The  lowest  percentage  of  alcohol  found  in  any  sample  was  10.38. 
The  highest  percentage  of  solid  matter  was  in  the  same  sample, 
18.14. 

Vinum  Rubrum:  None  of  the  19  samples  examined  were  of  phar- 
macopoeial  purity.  As  usual,  sugar  was  the  chief  adulterant.  The 
lowest  percentage  of  alcohol  found  was  10.69,  while  the  highest  per- 
centage of  solid  matter  was  17.95. 

Miscellaneous. 

Three  samples  of  gin  were  examined,  all  answering  the  require- 
ments of  the  dispensatory. 

A  sample  of  catarrh  powder  was  composed  of  milk  sugar  with 
sodium  bicarbonate,  and  2.77  per  cent,  of  cocaine  and  1.36  per  cent, 
of  menthol. 

A  sample  of  headache  powder  consisted  of  acetanilid  with  cap- 
sicum and  a  little  tolu  for  flavor. 

A  package  of  malt  tablets  consisted  of  sugar  lozenges  colored 
brown  by  the  liberal  admixture  of  a  ferric  oxide.  They  possessed 
no  diastatic  power  whatever. 

A  sample  of  <<  Go  to  Sleep''  was  found  to  consist  essentially  of 
solphonal. 
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A  sample  of  so-called  **  Boston  Drug"  for  the  cure  of  inebriatefi 
consisted  essentially  of  milk  sugar  9  parts,  and  ammonium  chloride 
1  part. 

Three  samples  of  a  cheap  grade  of  quinine  pills  were  examined, 
with  the  result  that  all  were  found  of  good  quality.  They  showed 
an  equivalent  percentage  of  sulphate  of  quinine  as  follows :  91.9, 
90.3,  89.4. 

A  sample  of  corn  cure  consisted  of  tallow  and  salicylic  acid. 

Samples  of  insect  exterminators  were  found  on  examination  to  be 
composed,  one  of  benzine,  naphthaline,  and  a  color;  another  of 
colored  benzine ;  a  third  of  turpentine  and  naphtha ;  and  a  fourth  of 
sodium  oxalate  with  kaolin. 


s 

TTMMABT. 

0«niiln«. 

Adoltcnted. 

TotmL 

K«tso«r 

Milk, 

Food  DOt  milk, 

Drugs,     . 

•  •                 • 
>                •                • 

•  •                 • 

1                •                t 

8,990 

3,438 

442 

1,850 
506 

248 

5340 

3,944 

690 

31.6 
12.8 
35.9 

Totals,      . 

7,870 

2,604 

10,474 

24.9 

Respectfully  submitted, 


CHARLES  P.  WORCESTEB. 
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WESTEKN  MASSACHUSETTS. 


The  milk  obtained  in  the  four  western  counties  is  examined  at  the 
laboratory  of  the  Amherst  Agricultural  College  by  Prof.  C.  A. 
Goessmann. 

The  whole  number  of  samples  collected  in  these  counties  during 
the  year  was  220,  and  the  number  found  to  be  below  the  standard 
was  63,  or  28.6  per  cent.  This  percentage  is  unusually  high  for  the 
western  counties.  It  would,  however,  be  fair,  as  was  shown  in  the 
report  of  last  year,  to  exclude  from  the  summary  those  samples,  18 
in  number,  which  were  obtained  from  suspected  producers.  This 
would  leave  the  percentage  of  samples  below  standard  22.2,  which 
is  slightly  higher  than  that  of  any  previous  year. 

The  following  summary  embraces  the  samples  of  milk  obtained 
during  the  year  in  cities  and  towns  west  of  Worcester  County.  The 
results  of  analyses  were  as  follows :  — 

AVhole  number  examined, 220 

Number  above  standard, 167 

Number  below  standard, 63 

Percentage  below  standard, 28.6 

Number  samples  skimmed  milk, 22 

Holyoke, 
Number  of  samples, 23 

Number  above  standard, 17 

Number  below  standard, 6 

Percentage  below  standard, 26.1 

Skimmed  milk, 3 

North  Adams, 
Number  oi  samples 23 

Number  above  standard, 19 

Number  below  standard, 4 

Percentage  below  standard, 17.4 

Skimmed  milk, 2 

Northampton. 
Number  of  samples, 17 

Number  above  standard, 15 

Number  below  standard, 2 

Percentage  below  standard, 11.8 

Skimmed  milk, 5 
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The  results  in  the  towns  were  as  follows :  — 


AbOTe 

B«low 

SUBMd 

ToutL 

SUDdard. 

SumdAftL 

below 
SUndard. 

MEk. 

Amherst, 

3 

1 

2 

1 

Buckland, 

6 

6 

0 

. 

1 

Greenfield, 

21 

17 

4 

— 

2 

Northfield, 

18 

0 

18 

• 

0 

Palmer, 

8 

3 

5 

» 

0 

Turner's  Falls  (Montague),  . 

20 

20 

0 

— 

0 

Westfield, 

27 

20 

7 

— 

1 

103 

67 

36 

34.9 

5 

ChABLES   a.    GrOESSMAHN. 


HEPORT 


UPON  THS 


Production  and  Use  of  Diphtheria 

Antitoxin. 


[683] 


REPORT 


UPON  THE 


Pkoduction  and  Use  of  Diphtheeu  Antitoxin, 


rOB  THE 


Twelve  Months  ending  March  31,  1898. 


Following  the  same  plan  which  was  begun  in  the  twenty-seventh 
annual  report,  this  third  report  upon  the  production  and  use  of  anti- 
toxin embraces  the  work  done  in  this  direction  for  the  year  ending 
March  31,  1898. 

The  supervision  of  antitoxin  production  has  been  under  the  charge 
of  Dr.  Theobald  Smith,  assisted  by  T.  R.  Stewart,  throughout  the 
year.  The  distribution  has  been  conducted  from  the  office  of  the 
Board  at  the  State  House. 

The  strength  of  the  serum  issued  was  maintained  at  a  somewhat 
higher  average  standard  than  that  which  had  been  attained  in  the 
previous  years,  while  a  small  amount  of  a  weaker  serum  was  fur- 
nished for  hospitals  and  physicians  who  desired  it  for  the  purpose 
of  immunization. 

The  serum  was  generally  distributed  to  the  boards  of  health  of 
cities  and  towns,  to  contagious  disease  hospitals  and  to  physicians 
throughout  the  State.  During  the  months  of  July  and  August, 
when  the  serum  furnished  to  the  City  Hospital  by  the  city  board  of 
health  proved  inadequate,  the  hospital  was  supplied  by  the  State 
Board  of  Health,  and  on  April  1,  1898,  the  State  Board  began  sup- 
plying the  City  Hospital  regularly.  This  additional  demand  greatly 
increased  the  amount  required  of  the  Board,  but  at  no  time  has  the 
demand  exceeded  the  supply.  The  experience  and  observations  of 
past  years  have  enabled  the  Board  to  anticipate  the  necessities  of  the 
different  seasons  in  this  particular,  so  that  a  sufficient  quantity  of 
serum  may  be  produced  in  the  summer,  during  the  time  of  dimin- 
ished demand,  to  provide  for  the  usual  increase  which  has  followed 
upon  the  advent  of  cooler  weather. 
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Comment  was  made  in  the  report  of  the  year  upon  the  increasing 
favor  with  which  diphtheria  antitoxin  has  been  received  by  the  medi- 
cal profession  throughout  the  State,  as  shown  by  the  considerably 
increased  demand  for  it  year  by  year,  notwithstanding  a  dimination 
in  the  actual  amount  of  diphtheria  existing  in  the  State. 

The  total  number  of  packages  issued  by  the  Board  daring  the 
three  years  ending  with  March  31,  1898,  was  as  follows:  — 

In  1895-96  (year  ending  March  31), 1J24  bottles. 

In  1896-97  (year  ending  March  81), 3,219  bottles. 

in  1897-98  (year  ending  March  31), 4,668  bottles. 

Total, 9,611  bottles. 

As  the  contents  of  each  package  represent  1,000  antitoxin  units 
of  serum,  the  total  amount  in  the  three  years  amounts  to  nearly 
10,000,000  units. 

Two  reasons  account  for  the  increased  demand  of  the  past  year: 
one,  already  stated,  the  increasing  favor  with  which  the  remedy  hu 
been  received ;  and,  secondly,  the  occasional  use  by  the  City  Hos- 
pital of  the  antitoxin  prepared  by  the  Board.  This  has  now  be* 
come  permanent,  in  consequence  of  the  discontinuance  of  the  work 
which  was  being  carried  on  by  the  city  of  Boston  for  the  same  par- 
pose. 

Further  comment  was  also  made  in  the  report  of  last  year  upoa 
the  comparatively  small  ratio  of  reports  which  have  been  made  rela- 
tive to  the  use  of  the  product  by  physicians.  This  same  comment 
may  also  be  made  with  reference  to  the  work  of  the  past  year.  Tlw 
reports  have  greatly  exceeded  in  number  those  of  1896,  but  the  ratio 
to  the  number  of  cases  remains  about  the  same. 

Very  little  is  now  heard  in  opposition  to  the  use  of  antitoxin  as 
compared  with  that  which  was  manifest  during  the  first  year  after 
its  introduction.  The  figures  presented  in  this  report  speak  for 
themselves  so  far  as  the  reduction  which  has  taken  place  in  the 
fatality  of  diphtheria  is  concerned.  The  fatality  in  the  pre-antitoxiB 
period,  as  shown  in  past  reports  of  this  Board,  was  28.3  per  cent,  for 
the  period  of  four  years,  1891-94,  while  during  the  years  1895-9" 
the  general  fatality  from  diphtheria  throughout  the  State  wis  only 
16.0  (see  page  628  of  this  report),  and  for  those  cases  treated  witli 
antitoxin  it  was  only  10.7  per  cent,  (see  page  598). 

The  total  amount  of  diphtheria  antitoxin  distributed  by  the  Board 
during  the   year  ending  March  31,  1898,  was  4,668  bottles,   tbe 
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strength  of  which  averaged  more  than  100  units  per  cubic  centi- 
meter, the  variability  being  mainly  from  100  to  125  units  per  cubic 
centimeter,  excepting  a  small  quantity  which  was  produced  and 
issued  for  the  purpose  of  immunization. 

The  whole  number  of  cities  and  towns  to  which  antitoxin  was  dis- 
tributed was  114,  or  25  more  than  those  which  were  published  in 
the  report  of  1896.  The  actual  number  in  each  year  was  probably 
somewhat  larger  than  these  figured,  since  a  few  of  the  more  distant 
cities  acted  as  distributing  centres  for  small  towns  in  their  neighbor- 
hood, and  in  some  instances  no  returns  were  made  from  these  towns. 
This  serum  was  distributed  to  local  boards  of  health  and  to  physi- 
cians in  the  following  cities  and  towns :  — 


Number  of  BoUles  of  Diphtheria  Antitoxin  distributed  from  April  I,  1897^  to 

March  31, 1898. 


CiTT  OB  Tomr. 

Boston: 

Ghildren't  HotpiUI,     . 

OltyHospiUl, 

Oononl  rapply,    . 
Ouibridge,       .... 
WAlthMD, 

Bebool  for  the  FMble«iiilndod» 
Worcester,        .... 

Brerett, 

Petbody 

Somerrille,  .... 
wobum,  ..... 
Fltehbiurf ,  .... 
Bprlngflold,      .... 

Lynn, 

Now  Bodford,  .... 

Lowell 

Obelee*, 

Watertown,      .... 

Newton 

North  Ademe,  .... 

Tannton. 

Brooklfne 

Maiden 


Number 
Bottlea. 


289 

878 

28 

S74 

269 

166 

218 

189 

161 

1&9 

160 

184 

127 

117 

112 

99 

85 

76 

76 

76 

n 

66 
64 


City  ob  Towb. 

Winoheeter,      . 
Wakefield, 
Attleboroagh,  . 
Clinton,     .... 
Ohicopee,  .... 
Dedham,   .... 
Belmont,   .... 
PitUfleld,  .... 
Ameebary,  .       . 

Hyde  Park, 

Brockton, .... 
HaTerhill, .... 
Ware,  .... 
Danvere,  .... 
Lawrence,  • 

Arlington,  . 

Wincbendon,    . 
Quiney,     .... 
Milford,     .... 
Marlborough,    . 
Holbrook, .... 
Warren,    .... 

Beverly 

Douglas,    .... 


Komber 
Bottlea. 


68 
47 
46 

48 
42 
41 
40 
49 
86 
86 
86 
84 
84 
84 
82 
81 
26 
24 
28 
22 
19 
18 
18 
18 
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Number  oj  BoUles  of  Diphtheria  ArUilaxin  disiribuUd  Jrom  April  1,  1897,  to 

March  5i,i^P^— Concluded. 


CiTT  o»  Tomf. 

Oonoord,  .... 
Tewkibary, 

Adams 

Medford,   .... 
NaUok,      .... 
NorUuunptoo,  . 
WlDthrop, 
Wettfleld,. 

CohMMt,  .... 
Usbridge, .... 
Newbnrypori,  . 

Ayer 

Shirley 

Ldomlntter, 

Iptwloh,    .... 

MUtOD,      .... 

Weymouth, 

Framingham,    . 

Bookland, .... 

AbingtOD, .... 

Weatborongh,  . 

Medway,    .... 

Marblebead, 

Monaon,     .... 

Bedford 

Soothboroogh, . 
FoxboroQgh,  . 
Hardwlck, 

Norton,     .... 
Norwood,  .... 
Weet  SprlDgfleld,     . 
Oardner,    .... 
Baet  Brldgewatar,    . 
Holyoke,   .... 
North  Brookflold,    . 
HolllatoD,  .... 
Brookfleld, 


Number 
BotUea. 


16 

16 

16 

80 

16 

15 

16 

16 

18 

18 

12 

12 

11 

11 

11 

10 

10 

10 

10 

9 

8 

8 

8 

7 

7 

7 

7 

7 

6 

6 

6 

6 

6 

6 

6 

6 

6 


ClTT  OB  Town.  '   ^ 

I 

Rowley, 

Medfleld 

I 
North  AtUeboroufh,       .       .       .       .  l 

Marblehead ■ 

I 
Melroae, 

HlDgham, 

Norwell, 

I 
North  Abington, 

Maynard, 

HuU 

Northfleld, 

AndoTer, 

Weymouth, 

Rockland, 

Avon, 

Weeton,    .       .       .       . 

Mlddleboroogh, 

ICanefleld, 

WUltamstown, 

Spencer, 

Palmer, 

Southampton, 

Hodeon, 

Randolph, 

Athland, 

Weetford 

Weat  Brookfleld, 

Lexington, 

Wales, 

Falmoath, .       ...... 

Pembroke, 

Stoneham, 

Georgetown, 

Reading, 

Petersham, 

Total 4.1 
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The  following  list  presents  the  names  of  the  cities  and  towns  from 
which  detailed  reports  were  received  relative  to  the  use  of  antitoxin, 
with  the  namber  from  each  town  and  the  number  of  physicians  re- 
porting in  each  during  the  year  ending  March  31,  1898  :  — 


List  of  Cities  and  Totvnsjrom  which  Reports  have  been  received  relative  to  the  Use 
of  Antitoxin  in  the  Treatment  of  Diphtheria^  with  the  Number  of  Beports  from 
Each  and  the  Number  of  Physicians  reporting  in  Each, 


Places. 


u 
0  as 


HI 


Abington, 
Adaiini,  • 


AmMbory,    . 

ArlloftOD,     . 

Atttoboroogh, 

AtoO( 

Ayer,     . 

Bedford, 

Belmont, 

BlAckloton,  . 

Boeton, . 
City  HosplUl, 

Bradford,     . 

Brockton, 

Cambridge,  . 

Chelmsford, . 

Cbeleea, 
U.  S.  Marine  Hospital, 
General  Hospital, 

Cbleopee, 

CUntoo, 

CobaMet, 

Dalton, . 

I>anvers, 

Everett, 

Fltcbbnrg, 

Framlngbam, 

Gardner, 


13 


9 

7 


1 
8 
1 
6 
126 


10 

11 
S 

10 

1 
1 

13 

2S 

80 

1 


« 

Si 

II 


1 

14 
1 

10 
6 
11 
8 
1 
1 


1 
2 
1 
5 
3 
1 
3 

1 
8 

I 

1 
2 
9 
16 
2 
1 


Plaoss. 


I     I 

-St: 


B 
s 
2: 


-I* 


u 
« 


Hardwiek,  . 
HaTerhSU,  . 
HoUlston,  . 
Hyde  Park,  . 
Lawrence,  • 
Leominster, . 
Lexington,  . 
Lowell, . 
Lynn,    . 

Contagions  Die 
Maiden, 
Mansfield,     . 
Medford, 
Milford, 
MUlbnry,      . 
Natiok,  . 
New  Bedford, 
Newbnryport, 
Newton, 
North  Adams, 
North  Brookfleld, 
Norton, 
Palmer, 
Peabody, 
PitUfleld, 
Qolncy, 
Randolph, 
Reading, 
Rowley, 


Hospital 


1 
6 
1 
1 
6 
2 
1 

14 
2 

8 
1 
5 
2 
2 
6 

10 
8 
3 


8 


22 


3 


25 
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List  of  Cities  and  Towns  from  which  Reports  have  been  received  relative  totheUte 
of  Antitoxin  in  the  Treatment  of  Diphtheria,  wUh  the  Number  of  Reports  frtm 
Each  and  the  Number  of  Physicians  Reporting  in  Each —  Conclnded. 


Plaobs. 


Is  . 


Bomeirille, 

SprlDgfleld, 

Stooeham, 

Taantoo, 

Wakefield, 

Waltham, 

Olty  Hospital,  . 

School  for  Feeble-minded 
Ware,    . 
Watertown, . 


4 

18 
1 
5 
1 
4 


8 
7 


7 
15 


9 
S2 
18 

1 
21 


« 


I 


7 

40 
8 
10 
9 
6 
8 
1 
9 
6 


PLACKt. 


Weetborongh, 
Weatford,     . 
Weymonth,  . 
WUllamttown, 
Winchester, . 
Wobnm, 
Worceeter,  . 
Wrentham,  . 
Total,     . 


e 
lis 


I 
1 
s 
1 

4 

8 

15 


SS6 


S! 


II 


1 
1 


9 
18 

er 
1 


1 

* 

t 

1 

T 

n 


4X7 


Cases  in  which  a  Bacterial  Examination  was  made. 

FoUowiDg  the  same  method  of  classification  which  was  adopted  in 
the  report  of  the  two  previoas  years ,  the  cases  in  which  cultons 
were  made  are  classified  into  those  which  proved  on  examination  to 
be  cases  of  genuine  diphtheria  and  those  which  did  not ;  in  other 
words,  into  positive  and  negative  cases. 

Diagnostic  examinations  by  means  of  culture  were  made  in  558 
of  the  cases  reported,  and  of  these,  502  proved  to  be  cases  of  gen- 
uine diphtheria  and  56  gave  a  negative  result. 


Positive  Cases. 

Of  the  502  positive  cases,  there  were  461  recoveries  and  41  deatl^ 
or  8.2  per  cent.,  —  an  improvement  over  the  results  of  the  two  pre- 
vious years,  which  were  11.6  and  13.7  per  cent. 

Sex.  —  The  number  of  males  was  223,  and  the  deaths  of  these 
were  17,  or  7.6  per  cent.,  which  was  scarcely  half  as  great  as  the 
14.5  per  cent,  of  the  previous  year.  The  females  were  266,  and  ti» 
deaths  of  these  were  23,  or  8.7  per  cent.,  as  compared  with  8.9  par 
cent,  in  1896.    The  sex  of  13  was  not  stated.    One  death. 
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Ages.  —  The  following  table  presents  the  cases  and  deaths  by 
ages :  — 

Tear  ending  March  31, 1898. 


Catei. 

Deaths. 

Fatality  (Pke  Ceht.). 

AOK  P£UODS. 

18»7. 

19»6. 

From  0  to   2  years. 

From  2  to   6  years. 

From  5  to  10  years, 

Over  10  years,        .... 

Age  unknown,        .... 

68 

162 

147 

136 

9 

7 
17 
12 

5 
0 

12.1 

11.2 

8.2 

8.7 

0.0 

17.6 

14.3 

14.9 

6.0 

0.0 

502 

41 

8.1 

11.6 

Of  those  who  were  more  than  ten  years  of  age,  78  were  between 
ten  and  twenty,  42  were  between  twenty  and  thirty,  19  were  between 
thirty  and  forty,  11  were  between  forty  and  fifty,  1  was  fifty-five,  1 
was  sixty-four,  1  was  sixty-eight  and  1  was  seventy-eight.  Of  the 
fatal  cases  in  this  class,  1  was  thirty-five,  1  was  forty-five,  1  was 
sixty-four  and  1  was  seventy-eight. 

Day  of  Illness  when  Antitoxin  was  first  administered.  — The  fol- 
lowing table  presents  the  fatality,  according  to  the  day  of  illness  on 
which  antitoxin  was  first  administered :  — 


Gams. 

DmUu. 

Fatautt  (Psb  Crvt.). 

DAT. 

V 

18»7. 

1896. 

1895. 

First,    .... 

60 

4 

8.0 

0.0 

0.0 

Second, 

101 

9 

8.9 

9.6 

9.7 

Third,  . 

100 

7 

7.0 

8.3 

8.7 

Fourth, 

67 

2 

3.0 

22.7 

16.4 

Fifth.    . 

34 

4 

11.8 

0.0 

22.2 

Sixth,   . 

13 

0 

0.0 

14.3 

20.0 

Seventh, 

10 

3 

30.0 

26.0 

33. 3» 

Eighth  and  later. 

22 

3 

13.6 

16.6 

^ 

*  Seyenth  day  and  later. 


This  table  relates  only  to  those  cases  in  which  a  definite  statement 
is  given  as  to  the  day  on  which  the  antitoxin  was  first  employed. 
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The  small  Dumbers  in  the  lower  part  of  this  table  have  but  little 
significance  as  compared  with  the  larger  numbers.  They  are  re- 
tained, however,  with  the  hope  that  the  grouping  of  several  years* 
experience  will  prove  more  valuable. 

Fatality  in  Hospital  and  in  Private  Practice.  —  The  fatality  of 
the  positive  cases  treated  in  hospitals  are  as  follows :  cases,  164 ; 
deaths,  15  =  8.6  per  cent.  In  private  practice :  cases,  328  ;  deatlu, 
26  =  7.9  per  cent. 

Seasons  of  the  Year*  —  The  cases  embraced  in  the  foregoing 
enumeration  occurred  in  the  following  order :  — 


Months. 


18»7 


April, 

May, 

June, 

July. 

August, 

September, 


Cmses. 

Deaths. 

11 

1 

29 

6 

13 

1 

65 

7 

98 

9 

27 

1 

238 

24 

18»7. 

October, . 
November,     . 
December, 


1898. 


January, 
February, 
March,   . 


Date  unknown. 


62 
68 


47 

9 
21 


4 

2 

4 


4 

1 


260      17 


By  this  table  it  appears  that  there  were  238  cases  and  24  deatlis 
among  positive  cases  in  the  warmer  months,  and  260  cases  with  17 
deaths  in  the  colder  months. 


Negative  Cases. 

The  number  of  cases  in  which  a  negative  result  was  obtained  wis 
56.  There  were  4  deaths  among  these  56  negative  cases,  or  7.1 
per  cent. 
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Summary  or  the  Three  Years,  ending  March  31,  1898. 

Positive  Cases  treated  with  Antitoxin, 

Whole  number   for  the  three  years,  953 ;   deaths,  99 ;   fatality, 
10.4  per  cent. 

jSex.  — The  fatality  by  sexes  was  as  follows :  — 


Skx. 


Catea. 


Deatbs. 


Fatality 
<Per  Cent.). 


Males, 
Females, 


424 

510 


46 
49 


10.9 
9.6 


The  sex  of  19  was  not  stated.     One  death. 
Ages.  —  The  fatality  by  ages  was  as  follows  : 


Aai  PsBio»t. 

0  to    2  years, 
2  to   6  years, 
5  to  10  years, 
Over  10  years,   . 
Age  unknown,   . 


Fatality 
(Per  C«nt). 


106 

19 

2S6 

42 

2S5 

2S 

263 

10 

14 

0 

958 

99 

IS.l 

14.7 

9.S 

8.8 

0.0 


10.4 


Hospitals  and  Private  Practice. 


Cases. 


In  hospitals, 

In  private  practice, 


298 
653 


Deaths. 


32 
67 


Fatality 
(Percent.). 


10.7 
10.3 
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Cases  in  which  no  Bacteriologioal  Examination  was  made 

DURING  THE  YeAR  ENDING  MaRGH  31,  1898. 

Beports  were  made  of  444  cases  where  antitoxin  was  employed, 
in  which  no  cultures  wei;e  taken.  Out  of  this  number  there  were  49 
cases  which  proved  fatal,  or  11  per  cent,  of  the  whole.  This  num- 
ber differs  but  little  from  those  of  1895  and  1896  for  the  same  class 
of  cases,  which  were,  respectively,  11.7  and  11.2  per  cent.  There 
were,  however,  3  of  the  cases  which  occurred  in  this  class  in  1897 
which  may  properly  be  rejected  from  consideration,  since  the  patient 
was  at  the  point  of  death  in  each  case  at  the  time  of  administratioa 
of  the  antitoxin.  The  following  terms  were  employed  in  the  returns 
in  describing  these  cases :  <<  beyond  help,"  ^'  practically  moriband," 
and  <<  past  recovery "  when  first  seen  by  attending  physician.  It 
would,  therefore,  be  proper  to  reject  such  cases  as  being  beyond  the 
power  of  remedial  agencies  of  any  sort. 

Sex.  —  The  number  of  males  in  this  class  was  195,  and  the  deaths 
of  these  were  22,  or  11.3  per  cent.  The  number  of  females  was  232, 
and  the  deaths  of  these  were  22,  or  9.5  per  cent.  The  number  of 
those  whose  sex  was  unknown  or  not  stated  was  17,  and  there  were 
5  deaths  of  these. 

Ages.  —  The  following  table  presents  the  cases  and  fatality  by 
ages :  — 


AGB  PSSIODt. 


Gmm. 

Dtftthi. 

FataBty 
(P«rOttL). 

53 

10 

18.8 

140 

16 

11.4 

144 

16 

10.4 

96 

6 

6.8 

11 

8 

18.2 

444 

49 

11.0 

From  0  to   2  years, 
From  2  to  5  years, 
From  5  to  10  years, 
Over  10  years,  . 
Age  unknown,  . 
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Day  qflUness  when  Antitoxin  was  first  administered. 

The  cases  and  deaths,  distributed  according  to  the  day  of  illness 
when  antitoxin  was  first  administered  among  this  group  of  cases,  are 
presented  in  the  following  table :  — 

Day  of  Illness  when  Antitoxin  was  first  administered. 


DAT. 


Catea. 

DMtha. 

Fatality 
(Per  Cenc.)- 

108 

7 

6.6 

98 

6 

6.6 

65 

4 

7.3 

27 

8 

29.6 

17 

3 

17.6 

8 

3 

37.6 

13 

2 

16.4 

123 

16 

13.0 

444 

49 

11.0 

First,  . 

Second, 

Third, 


Fourth, 
Fifth,  . 
Sixth, . 
Seventh  and  later, 


Unknown, 


Hospitals  and  Private  Practice. 

The  fatality  among  the  private  and  hospital  cases  of  this  class  was 
as  follows :  — 


CaMs. 


Daatht. 


FaUUty 
(Per  Cant.). 


Treated  in  hospitals, . 
Treated  in  private  practice. 
Total,  .... 


36 

409 


444 


46 


49 


8.6 
11.2 


11.0 


Sequels. 

In  this  summary  all  cases  are  considered  together,  those  in  which 
cultures  were  made  and  those  in  which  none  were  made. 
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Ervptions. — Urticaria  was  reported  as  occarting  io  130  cases,  of 
varying  severity  and  at  greater  or  leas  intervals  from  the  time  of 
administration  of  antitoxin.  In  21  cases  it  was  "copiona,"  or  gen- 
erally distributed  over  the  body  ;  and  in  the  remainder  its  severity 
was  either  *'  slight,"  "  local "  or  was  not  specified.  It  usaally  lasted 
from  two  to  five  days. 

Albumiouria  was  reported  in  152  cases.  In  126  it  was  reported 
as  "  slight,"  or  a  "trace"  only,  or  the  character  was  not  slated  ;  in 
26  it  was  severe. 

In  10  cases  rheumatic  pains  and  joint  affections  were  reported. 

In  11  cases  paralysis  of  the  throat  was  reported. 

Two  cases  were  reported  as  being  complicated  with  scarlet-fever 
and  one  with  pneumonia,  the  latter  proving  fatal. 

Opeeations. 

Of  the  foregoing  cases,  there  were  40  in  which  operative  inter- 
ference was  deemed  necessary,  and  of  these  there  were  37  in  which 
intubation  was  performed,  10  of  which  proved  fatal.  One  of  these 
was  intubated  on  the  first  day  of  illness,  6  on  the  second,  4  on  the 
third,  4  on  the  fonrth,  3  on  the  fifth,  1  on  the  sixth,  1  on  the  eighth, 
and  the  time  was  not  stated  in  17  cases.  In  1  case  intubation  was 
performed  five  times,  the  patient  recovering. 

Tracheotomy  was  performed  in  3  instances,  2  of  which  were  fatal. 

The  Bbands  op  Antitox™  ehploted. 

Since  this  report  deals  mainly  with  the  antitoxin  produced  and 

offered  for  use  to  the  local  hoards  of  health  by  the  State  Board  of 

Health,  it  follows  that  the  returns  received  upon  the  blank  forma 

by  the  Board  present  the  results  of  its  use.     In  a  few  in- 

however,  returns  were  received  from   parties  who  had, 

inability  to  obtain  the  product  supplied  by  the  Board,  or 

r  reasons,  employed  other  brands,  and  in  a  very  few  caseg 

irent  brands  were  used  in  the  treatment  of  single  cases. 

I  last  annual  report  a  summary  of  the  statistics  of  fatality 

btheria  in  certain  other  States  and  countries  was  presented, 

Dg  about  20,000  cases.     Very  much  additional  testimony  of 

I  kind  might  be  added  this  year,  the  accumulation  of  which 

<  to  show  the  value  of  diphtheria  antitoxin.     The  pnhlication 
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of  such  material,  however,  is  now  scarcely  necessary,  since  the  med- 
ical profession  as  a  whole  may  be  said  to  have  adopted  the  remedy  as 
one  of  the  most  important  additions  to  the  list  of  therapeutic  agents. 
The  following  statement,  published  in  the  last  annual  report  for 
1896,  applies  equally  to  the  results  of  the  year  1897  :  — 

It  is  quite  plain  that  a  comparison  of  the  fatality  of  cases  treated  with 
aDtitoxin  with  the  general  fatality  of  cases  of  diphtheria  previous  to  the  in- 
troduction of  this  therapeutic  agent,  or  even  with  cases  not  treated  with 
antitoxin,  which  occurred  at  the  same  period  with  those  so  treated,  does 
not  do  justice  to  the  merits  of  antitoxin,  for  the  reason  that  such  a  compar- 
ison must  be  made  between  two  groups  or  classes  of  cases  which  are  not 
strictly  comparable,  since  one  contains  a  larger  and  the  other  a  smaller 
percentage  of  severe  cases.  That  is  to  say,  the  general  run  of  cases  treated 
with  antitoxin  by  physicians  in  private  practice,  and  especially  of  those  sent 
to  hospital,  must  necessarily  be  a  selected  class,  in  which  the  percentage  of 
severe  cases  is  greater  than  it  is  in  the  whole  number  of  cases  of  diphtheria 
occurring  or  reix)rted  in  a  given  community. 

It  has  been  urged,  and  with  some  degree  of  reason,  that  the  diminution  in 
the  fatality  from  diphtheria  is  partly  due  to  the  introduction  of  bacterial 
diagnosis  by  means  of  cultures  from  the  throat,  whereby  mild  cases  of  ill- 
ness are  shown  to  be  cases  of  true  diphtheria  which  would  otherwise  have 
passed  unnoticed.  But  this  statement  is  in  some  measure  offset  by  the  fact 
that  a  considerable  number  of  cases  which  might  have  passed  for  diphtheria 
before  the  days  of  bacterial  diagnosis  are  now  classed  as  *'  negative." 

The  present  report  gives  support  to  the  belief  that  the  value  of  this  argu- 
ment has  been  over-estimated,  since  the  cases  in  which  cultures  were  made 
are  here  separated  from  those  in  which  they  were  omitted,  and  the  fatality 
in  each  group  differs  but  slightly.  This  fact  does  not,  however,  in  the  least 
degree  undervalue  the  importance  of  having  a  careful  diagnosis  made  by 
means  of  cultures  in  each  case,  either  before  the  administration  of  antitoxin, 
or  as  soon  as  possible  after  the  beginning  of  treatment. 

The  most  important  lesson  which  is  taught  by  these  returns  is  the  neces- 
sity of  early  administraXion  of  the  antitoxin  in  each  and  every  case. 

Out  of  294  cases  in  which  antitoxin  was  administered  on  the  first 
day  of  illness  there  were  only  13  deaths,  or  4.4  per  cent. ;  and  out 
of  711  cases  treated  during  the  first  two  days  of  illness  there  were 
only  46  deaths,  or  6.5  per  cent. ;  while  the  deaths  in  156  cases  in 
which  antitoxin  was  not  employed  until  the  sixth  and  seventh  days 
and  later  were  30,  or  19.2  per  cent.,  the  patients  in  the  former  in- 
stances having  a  chance  of  living  three  times  as  great  as  in  the  latter. 
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General  Summary,  1895,  1896  and  1897. 

Positive  cases  treated  in  tiie  three  years  ending  March  3t,  1898,  953 

Cases  in  which  no  bacteriological  examination  was  made,        .  982 

1^36* 

Deaths  of  these, 207 

Fatality  (per  cent.), 10.7 

Sexes, 

The  number  of  males  who  were  treated  was  f    •        •        •        •  863 

The  number  of  females  who  were  treated  wasf         .        .        .  1,027 

The  nimiber  whose  sex  was  not  stated  was  f      .        .        .        .  56 

Total, 1,936* 

Deaths  of  males, 96 

Fatality  of  males  (per  cent), 11.2 

Deaths  of  females, 101 

Fatality  of  females  (per  cent.), 9.8 

Deaths,  sex  not  stated, 10 

Deaths  by  Ages. 


AoB  PsnoDt. 


(PcrOoK.) 


0  to    2  years,     . 

2  to    6  years, 

5  to  10  years. 

Over  10  years,    . 

Age  unknown  or  not  stated. 

Total,  .... 


196 
680 
621 
496 
42 


1,986 


87 

83 
61 
22 

4 


207 


18.9 

14.3 

9.8 

4.4 

9.6 


10.7 


Day  of  Admintstraiion. 

DAT. 

<7«tff  1 

DMtht. 

First. 

294 

13 

4.4 

Second,       

417 

33 

7.9 

Third 

313 

26 

8.S 

Fourth, 

238 

36 

16.1 

Fifth 

101 

16 

14.9 

Sixth 

69 

12 

20.4 

Seventh  and  later, 

97 

18 

18.6 

Unknown,  ........ 

364 

60 

14.1 

*  In  this  number  (1,935)  99  cases  in  which  a  bacterial  diagnosis  showed  negmtire  resa&i 
are  not  incladed,  so  that  the  whole  number  treated  with  antitoxin  of  which  returns 
to  the  Board  was  2,034. 

t  Bxcept  cases  determined  to  be  **  negative.' 


»» 
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Diphtheria  Cultures  examined  during  the  Year 

ENDING  March  31, 1898. 


Bacteriolooioal  Diagnosis  of  Diphtheria  for  the  Year  end- 
ing March  31,  1898. 

During  the  past  year  bacteriological  examiDations  have  been  made 
of  2,204  cultares  from  90  different  towns  and  cities  in  the  State. 
Of  these  cultares,  1,260  were  for  diagnosis  and  944  for  release  from 
quarantine.  The  source  of  these  cultures  in  the  State  and  the  re- 
sults of  the  examinations  are  given  in  the  following  table :  — 


CULTDRU  BX41CIVBD  VOB 

DIAOMOSM. 

ColtorM 

Whole 

Plaob. 

P<Mlttv«. 

N«catlTe. 

Doabtfbl. 

exAmloed 

for  RcleftM 

from  Qoar- 

antlne. 

NomlMr  of 

Cultures 

examined. 

Adams,  ...... 

21 

8 

'        10 

89 

Arlington, 

6 

11 

— 

15 

82 

AtUeborough, 

11 

10 

- 

i         - 

21 

Ayer, 

1 

- 

- 

— 

1 

Bedford, 

2 

. 

• 

t 

2 

Belmont, 

7 

8 

— 

9 

19 

Berlin,   . 

1 

— 

. 

1 

1 

Beyerly, 

6 

15 

- 

11 

82 

Boston,  . 

3 

1 

— 

3 

7 

Bradford, 

1 

. 

-. 

mm 

1 

Brockton, 

1 

8 

-. 

• 

4 

Brookfield,     . 

2 

2 

. 

1 

5 

Brookline, 

• 

— 

^ 

1 

Cambridge,    . 

2 

— 

1 

3 

Chelmsford,  . 

— 

.» 

2 

- 

2 

Chelsea, . 

29 

21 

2 

42 

94 

Cheshire, 

,       •, 

1 

— 

- 

2 

Clinton, . 

4 

2 

5 

18 

Cohasset, 

1 

— 

4 

11 

Danvers, 

18 

21 

— 

50 

89 

Dedham, 

— 

— 

- 

1 

Douglas, 

1 

- 

1 

3 

Doyer,    . 

— 

- 

- 

1 

East  Bridgewater, 

1 

— 

— 

2 

Everett, . 

63 

49 

~ 

225 

827 

Fairhaven,     . 

4 

2 

— 

— 

6 

Fitchburg,      . 

54 

88 

- 

121 

213 

Hanover, 

*• 

8 

** 

^"^ 

3 
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CULTUBKt  kXAMIIIKI>  FOB 

DUOII08I8. 

Cnltnres 
1    exanuncd 
'  forKelMM 

ftOCD  QOAT- 

anUiM. 

1 

Wbolc 

Place.. 

Poettive. 

KegatiTe. 

DoabtfoL 

Nnmbrfof 
Cnttnw 

Hard  wick, 

1 

1 

„„ 

1 

2 

Harvard, 

— 

1 

1 

~ 

2 

Haverhill, 

9 

15 

-. 

1 

26 

Hingham, 

10 

12 

— 

54 

76 

Holbrook, 

2 

— 

— 

1 

2 

Hull,       . 

1 

2 

1 

— 

4 

Hyde  Park,    . 

2 

10 

- 

,    81 

43 

Ipswich, 

2 

- 

-■ 

1 

2 

Lancaster, 

1 

— 

— 

— 

1 

Lawrence, 

3 

5 

— 

— 

8 

Leominster,    . 

1 

3 

— 

— 

4 

Lexin£:ton, 
Lynnneld, 
Maiden. . 

2 

2 

> 

1 

5 

— 

1 

— 

-. 

1 

6 

9 

3 

7 

25 

Mansfield, 

2 

1 

— 

1 

4 

Marblehead.  . 

1 

7 

— 

I 

9 

Marlborough, 

- 

4 

- 

4 

Marshfield,     . 

— 

1 

1          "" 

1 

Maynard, 

6 

4 

1 

1 

11 

Me^field, 

2 

5 

— 

4 

11 

Melrose, 

— 

1 

1 

— 

j          2 

Middleborough, 

2 

1 

— 

— 

1          S 

Mil  ford, . 

1 

1 

— 

— 

5 

Milton,   . 

5 

12 

— 

32 

49 

Monson, . 

I 

2 

— 

— 

3 

New  Bedford, 

29 

46 

2 

56 

1S3 

Newburyport, 

17 

25 

- 

4 

46 

Newton, . 

1 

- 

- 

— 

1 

North  Adams, 

16 

13 

— 

45 

74 

North  Atlleboroug 

h. 

4 

3 

2 

5 

U 

North  Brookfield, 

1 

- 

- 

1 

2 

Norton,  . 

4 

1 

— 

^ 

5 

Peabody, 

13 

5 

2 

8 

i^ 

Pittsfield, 

3 

1 

- 

6 

9 

Quincy,  . 

2 

5 

— 

1 

8 

Reading. 

2 

1 

- 

— 

3 

Rockland, 

2 

5 

1 

2 

10 

Rowley, . 

8 

- 

1 

- 

4 

Salem,    . 

- 

I 

— 

1 

2 

Somerville,    . 

43 

57 

4 

29 

133 

South  Acton,  . 

- 

1 

— 

— 

1 

Southborough, 

6 

5 

^^ 

1 

12 

South  Weymouth, . 

- 

4 

- 

- 

4 

Spencer, 

1 

1 

- 

— 

2 

Sterling, 

2 

- 

- 

1          ^ 

2 

Stoneham, 

3 

1 

1 

1 

6 

Taunton, 

- 

8 

2 

2 

12 

Tewksbury,   . 

.S 

38 

- 

- 

41 

Wakefield,      . 

7     ' 

9 

- 

1 

17 

Ware,     . 

3 

1 

— 

- 

4 

Warren,. 

8 

9 

-    1 

18 

35 

W^atertown,    . 

28 

24 

1 

64 

117 

Westboroiigh, 

1 

- 

-    ■ 

— 

1 

W^est  Boylston,       .... 

*" 

^ 

1  ; 

1 

2 
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CCLTTTSKS  KXAinNBD  WOM. 

Dlagmobm. 

Cultures 
examined 
for  Release 
from  Quar- 
antine. 

Whole 

Placb. 

Positive. 

KegatiTe. 

Doubtful. 

Number  of 

Cultures 

examined. 

West  Brookfield,    .... 

8 

^^ 

^ 

— 

8 

Westford, 

1 

~ 

2 

- 

- 

2 

Williamstown, 

1        < 

~ 

1 

— 

— 

1 

Winchendon, . 

9 

11 

1 

— 

21 

Winchester,   . 

34 

80 

— 

67 

131 

Winthrop, 
Wobiim, 

18 

4 
8 

1 

2 

— 

0 

23 

Wrentham,     . 

1 

- 

— 

— 

1 

State, 

i 

1 

< 

» 

671 

655 

84 

944 

2,204 

The  Relation  or  Clinical  to  Bacteriological  Diagnosis. 

In  the  two  following  tables  is  given  a  comparison  of  the  clinical 
and  bacteriological  diagnoses  of  all  cases  examined  for  diagnosis 
during  the  two  years  ending  March  31,  1897,  and  March  31,  1898, 
respectively. 

Id  the  clinical  diagnoses,  only  unqualified  statements  of  diphtheria 
or  non-diphtheria  are  included  as  positive  or  negative  diagnoses,  all 
qualified  statements  being  classed  as  doubtful.  In  the  bacteriological 
diagnoses  cultures  showing  excessive  dryness  of  the  culture  medium, 
contamination  or  scantiness  of  growth  are  considered  doubtful  and 
excluded  in  calculating  percentages.  In  negative  laryngeal  cases 
with  a  positive  clinical  diagnosis  a  second  culture  was  always  re- 
quested. The  possibility  of  error  in  the  bacteriological  diagnosis  is 
thus  reduced  to  a  minimum. 

In  these  tables  an  attempt  is  made  to  show  the  true  value  of  the 
bacteriological  diagnosis  to  the  physician  and  to  the  public  health,  both 
in  deciding  doubtful  cases  and  in  controlling  the  clinical  diagnosis. 

For  the  Year  ending  March  31, 1897, 


Bacteriological  Diaqnosis. 

1 

Percentage 

Clisical  Diaqkosis. 

Positlre. 

Negative. 

Doubtftil. 

of  Error 
In  Clinical 
Diagnosis. 

Positive.  356  cases 

Negative,  1  »0  cases. 
Doubtful,  177  cases. 
Not  given,  2o5  cases, 

239 

27 

70 

109 

115 

108 

104 

91 

2 
5 
8 
6 

32.4 
19.2 
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For  the  Tear  ending  March  31, 1898. 


CunoAL  DlAOWOUt. 


Positive,  502  cases, . 
Negative,  231  cases. 
Doubtful,  241  cases. 
Not  stated,  261  cases, 


Baotbholooioal  Duovotis. 


Potlttre. 


N<g«tlTt. 


338 
67 
97 

108 


156 
176 
137 
143 


DoobtAiL 


8 

6 

7 
10 


ol 
In 


81.5 

24.4 


Persistence  of  Diphtheria  Bacilli  m  the  Throats  of  Patiests 

Convalescent  from  Diphtheria. 

Here  are  included  only  cases  in  which  cultures  were  made  at  fre- 
quent intervals  until  a  negative  result  was  obtained.  The  time  of 
persistence  is  given  from  the  date  of  the  earliest  symptoms  of  disease. 

Bacilli  were  last  found, — 

At  the  end  of  1    week  in 3  cases. 

At  the  end  of  11  weeks  in 9  ** 

At  the  end  of  2   weeks  in 18  ** 

At  the  end  of   21  weeks  in 26  ** 

At  the  end  of  3   weeks  in 34  '* 

At  the  end  of  31  weeks  in 13  ** 

At  the  end  of   4    weeks  in 2o  ** 

At  the  end  of  41  weeks  in 14  ** 

.  At  the  end  of   5   weeks  in 7  ** 

At  the  end  of  51  weeks  in 8  " 

At  the  end  of   6    weeks  in 9  " 

At  the  end  of   61  weeks  in 1  ^ 

At  the  end  of   7    weeks  in 5  ** 

At  the  end  of   71  weeks  in 1  "* 

At  the  end  of   8   weeks  in 3  "^ 

At  the  end  of   9   weeks  in 1  "* 

At  the  end  of   91  weeks  in 1  ** 

Attheendof  111  weeks  in 2  *" 

At  the  end  of  13    weeks  in 2  ** 

At  the  end  of  21    weeks  in 1  ** 

Average, 3.95  weeks. 

In  the  foregoing  table  the  period  given  is  calculated  only 
to  the  date  when  the  bacilli  were  last  found.  Since  cnltmti 
were  rarely  made  oftener  than   once  a  week   and  often  only  it 
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longer  intervals,  the  length  of  time  given  falls  below  the  actual 
length  of  time  daring  which  bacilli  were  present  in  the  throat  of  the 
patient.  , 

This  average  of  four  weeks  for  the  persistence  of  virulent  diph- 
theria bacilli  in  the  throats  of  convalescent  patients,  and  their 
occasional  persistence  for  several  months  after  complete  recovery  make 
it  evident  that  the  bacteriological  examination  of  cultures  before 
release  from  quarantine  is  as  important  to  the  public  health  as  the 
examination  made  for  diagnosis  of  the  disease.^ 

•  For  ioTestigations  on  the  Tirnlence  of  badlli  persiBting  in  the  throat  after  recovery,  see 
the  Twenty-eighth  Annual  Report  for  1896,  p.  651. 
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EXAMINATIONS  OF  SPUTUM  AND  OTHER  MATERIAL 
SUSPECTED  OF  CONTAINING  THE  BACILLI 

OF  TUBERCULOSIS. 


The  examinations  of  material  for  suspected  tuberculosis,  which 
were  begun  in  1896,  have  been  continued  throughout  1897,  and  the 
whole  number  of  specimens  examined  was  nearly  twice  as  great  a^ 
that  of  the  previous  year,  although  it  was  not  large  in  either  year. 
This  department  of  the  work  of  the  bacteriological  laboratory  has 
proved  very  useful  as  a  means  of  diagnosis  and  of  confirming  clini- 
cal observations,  and  rendering  the  service  of  the  attending  physician 
more  certain  and  more  satisfactory. 

Suitable  packages  are  furnished  by  the  Board  for  transmitting  the 
sputum  or  other  material.  The  experience  of  the  past  year  render* 
it  imperative  that  certain  points  should  be  observed  by  all  who  avail 
themselves  of  the  facilities  which  the  Board  furnishes. 

1.  The  blank  forms  which  accompany  the  specimens  should  be 
filled  carefully,  and  each  inquiry  answered  as  far  as  possible. 

2.  No  sputum  or  other  infectious  material  should  be  sent  by  mail. 
Samples  sent  by  mail  subject  the  sender  to  a  heavy  penalty. 

3.  The  greatest  care  should  be  taken  that  the  contents  of  the 
bottles  cannot  possibly  leak  out. 

If  the  foregoing  directions  are  not  complied  with,  the  specimens 
will  be  rejected,  and  will  not  be  examined. 

The  following  tables  present  the  results  of  examination  of  sputum 
and  other  material  forwarded  to  the  Board  from  diflFerent  cities  and 
towns  for  the  purpose  of  determining  the  presence  or  absence  of  the 
bacilli  of  tuberculosis. 

The  whole  number  of  specimens  examined  was  236,  and  the  re^sults 
were  as  follows  :  — 
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Tabular  Statement  of  Examinations  made  by  the  Board  for  determining  the 
Presence  or  Absence  of  the  Bacilli  of  Tuberculosis  in  Sputum  or  Other  Material 
presented  for  Such  Examination. 


1 

t 

BULKS. 

1 

Kemalu. 

Skx  wot  Stated. 

. 

TOWH. 

i 

V 

1 
1 

• 

1 

• 

► 

i 

> 

1 

Adams,     ..... 

16 

2 

4 

6 

4 

Arlington, 

3 

. 

3 

-. 

.. 

mm 

Attleborough,  . 

6 

2 

1 

1 

1 

- 

— 

Boston,     . 

5 

1 

• 

3 

— 

~ 

1 

Brockton, . 

8 

3 

1 

1 

1 

1 

1 

Boylston, . 

2 

1 

— 

~ 

1 

. 

• 

[Bryantville],  . 

1 

- 

- 

1 

- 

— 

— 

Brookfield, 

3 

1 

— 

1 

1 

. 

_ 

Brain  tree. 

1 

1 

.. 

~ 

1 

1 

— 

• 

Bradford, . 

4 

— 

1 

— 

2 

1 

• 

Beverly,  . 

1 

— 

— 

1 

- 

— 

— 

Canton,     . 

1 

- 

1 

— 

— 

. 

_ 

Cambridge, 

8 

- 

3 

1 

4 

— 

mm 

Chelsea,   . 

6 

- 

2 

— 

4 

— 

mm 

Clinton,    . 

1 

— 

. 

— 

1 

. 

mm 

Danvers,  . 

9 

3 

2 

2 

2 

. 

. 

Dedham,  . 

1 

^ 

_ 

1 

— 

— 

.. 

Everett,    . 

12 

2 

2 

5 

3 

. 

. 

Fairhaven, 

3 

~ 

1 

~ 

2 

— 

. 

Franklin, . 

2 

1 

. 

— 

1 

. 

. 

Framingham, 

6 

3 

2 

— 

1 

> 

— 

Foxborough,    . 

3 

- 

1 

1 

1 

- 

- 

Hoi  brook. 

3 

1 

— 

1 

1 

— 

— 

Hanover,  . 

1 

— 

1 

. 

— 

— 

. 

Haverhill, 

5 

1 

— 

2 

2 

. 

. 

Hyde  Park,      , 

1 

- 

- 

1 

— 

— 

— 

Lvnn, 
Marlborough, 

1 

~ 

. 

— 

1 

. 

•        , 

6 

2 

1 

2 

- 

. 

1 

Maiden.    . 

2 

— 

1 

1 

— 

— 

. 

Medford,  . 

1 

1 

-. 

. 

«. 

mm 

.. 

Newton,   . 

1 

— 

~ 

.. 

1 

^ 

^ 

Norwood,. 

2 

— 

- 

1 

1 

m. 

— 

New  Bedford, 

41 

9 

10 

11 

10 

.. 

1 

Petersham, 

« 

2 

— 

1 

— 

1 

— 

— 

Quincy,     . 

2 

1 

- 

— 

1 

^                 ^^ 

-. 

Kockland, 

I              « 

16 

5 

6 

2 

3 

— 

— 

Reading,  . 

1 

- 

- 

- 

1 

— 

— 

Stoneham, 

2 

— 

1 

— 

1 

— 

. 

Somerville, 

4 

2 

— 

— 

2 

— 

.. 

Spencer,  . 

3 

1 

- 

2 

1 

— 

- 

Taunton,  . 

1 

— 

- 

- 

1 

— 

- 

Warren,   . 

2 

1 

1 

-. 

— 

mm 

— 

Wakefield, 

1 

— 

1 

- 

— 

— 

— 

Watertown, 

8 

2 

2 

2 

2 

— 

^ 

Weymouth, 

7 

1 

1 

^ 

2 

1      2 

1 

1 
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Tabular  Statement  of  Examinaiions  made  by  the  Board  for  determining  tiu 
Presence  or  Absence  of  the  BadUi  of  Tuberculosis  in  Sputum  or  Other  MaUr 
rial  presented  for  Such  Examination — Concluded. 


i 

Malu. 

1 

Skz  aot  Statbo. 

Towir. 

11 

• 

1 

i 

1 

• 

i 

s 

• 

1 

1 

• 
> 
a 

Winchester,      .... 

6 

1 

1 

4 

Woburn, 

5 

1 

2 

1 

1 

^ 

• 

Wrentham,       .... 

1 

• 

• 

• 

1 

. 

• 

Westford 

6 

1 

2 

2 

1 

. 

• 

Winthrop,        .... 

2 

1 

— 

- 

1 

— 

- 

Winchendon,    .... 

3 

- 

- 

1 

1 

1 

- 

Total,        .... 

236 

50 

54 

54 

68 

5 

5 

Distribution  by  Ages. 


Nomber 

ofCatet 

Examined. 


PoeltlTe. 


Between  age  of  1-10, 
Between  age  of  10-20, 
Between  age  of  20-30, 
Between  age  of  30-40, 
Between  age  of  40-50, 
Between  age  of  50-60, 
Between  age  of  60-70, 
Between  age  of  70-80, 
Age  not  stated,  . 

Total,  . 


8 
22 
73 
54 
34 
14 
9 
5 
17 


286 


8 

46 

23 

13 

6 

2 

1 

8 


107 


8 

14 

27 

31 

21 

8 

7 

4 

9 


129 


Distribution  by 

Sexes. 

Total. 

Malea. 

Females. 

SexMt 

Number  of  cases  examined  (positive). 
Number  of  cases  examined  (negative), 

109 
127 

50 
54 

54 

68 

5 

5 

Total 236 
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Summary  of  the  Two  Years  ending  March  81,  1898. 

Sexes.  —  The  total  number  examined  in  the  two  years  was  360, 
and  of  these,  157  were  males,  180  were  females  and  the  sex  of  23 
was  not  stated. 

Ages.  —  Of  the  whole  number  examined  43  were  under  twenty 
years  of  age;  235,  or  75.6  per  cent,  of  those  whose  ages  were 
known,  were  between  twenty  and  fifty  years,  and  33  were  over  fifty. 

Of  the  specimens  from  persons  who  were  under  thirty  years  of 
age,  51.3  per  cent,  contained  the  bacilli  of  tuberculosis,  and  of  those 
from  persons  who  were  over  thirty  only  41.6  per  cent,  contained 
such  bacilli. 
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MALARIA. 


The  facilities  offered  to  the  physicians  of  the  State  in  the  diagnosis 
of  malaria  have  been  continued  during  the  present  year.  In  all,  74 
sets  of  blood  films  were  received  for  examination.  Deducting  2, 
which  were  so  poorly  prepared  as  to  be  unfit  for  microscopic  exam- 
ination, there  remain  72.  In  32  of  these,  or  44  per  cent.,  the 
malarial  parasite  was  found.  The  distribution  throughout  the  State 
is  given  in  the  following  table  :  — 


TOWKS. 

Nnmber 

of 
Patlenta. 

Poeitlre. 

NegAtiTe. 

Towwe. 

Nnmber 

of 
PaUeotB. 

PoaitiTe. 

1 

Aihland,    . 

- 

North  Adame, 

-. 

1 

BlUeriom,    . 

- 

NorthboroQgh, 

- 

1 

BOfttOD, 

1 

Sooth  Berlin,  . 

2 

- 

BoylstoD,  • 

- 

Sonthborongh, 

4 

4 

Clinton,     . 

6 

Uzbrldge, 

SI 

U 

U 

Dorchester, 

- 

Welleeley  Farms,  . 

1 

- 

Sverett,     . 

- 

Wlneheeter,     . 

- 

.• 

Hyde  Park, 

1 

Wlothrop, 

- 

I 

Lowell, 

4 

• 

Wobnra,  . 
Total, 

1 

Marlborongb,    . 

73 

32 

m 

If  atup«n,  . 

1 

*  Doobtfnl. 


So  far  as  can  be  learned  from  the  blood  films,  the  tertian  parasite 
is  the  only  one  which  has  thus  far  invaded  the  State.  Crescents 
belonging  to  the  irregular  (aBstivo-autumnal)  type  have  not  bera 
seen  since  the  beginning  of  the  work.  A  certain  amount  of  donbt 
must  necessarily  rest  upon  this  generalization,  as  a  single  examina- 
tion of  the  blood  cannot  be  definitely  relied  upon  to  determine  the 
character  of  the  parasite. 
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The  large  proportion  of  cases  in  which  the  parasite  was  not  de- 
tected is  due  to  the  causes  mentioned  in  the  last  report.  In  some 
of  the  presumably  malarial  cases  in  which  parasites  were  not  found 
quinine  had  been  administered  before  the  films  were  made.  In  a 
considerable  number  of  cases  the  sender  was  himself  not  inclined  to 
regard  the  case  as  one  of  malaria,  but  hoped  to  get  some  light  from 
the  microscopical  examination  of  the  blood.  In  several  instances 
there  was  doubt  between  typhoid  and  malaria.  No  information  was 
receired,  however,  concerning  the  subsequent  course  of  the  disease. 

Owing  to  the  generally  meagre  information  at  our  disposal,  an 
analysis  of  the  cases  would  be  profitless  at  the  present  time.  We 
strongly  urge  physicians  living  in  regions  where  malaria  is  prevalent 
to  carry  with  them  the  small  cases  containing  cover-slips  provided 
by  the  Board,  so  that  the  films  may  be  prepared  at  the  very  outset, 
before  any  quinine  is  given.  This  precaution  would  probably  ensure 
more  accurate  diagnoses  than  are  now  possible. 
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STATISTICAL  SUMMARIES  OF  DISEASE  AND  MORTALITY. 


The  statistical  information  received  by  the  Board  during  each  year, 
either  through  the  medium  of  voluntary  returns  or  in  consequence 
of  legal  requirements,  has,  in  the  last  three  reports  of  the  Board, 
been  presented  under  four  different  heads  or  groups,  which  were 
summarized  and  defined  in  the  last  report  as  follows  :  — 

1.  The  Weekly  Mortality  Returns. — These  consist  of  the  reports  of 
deaths,  which  are  made  up  weekly  and  are  sent  to  the  office  of  the  State 
Board  by  the  registration  officials  of  cities  and  towns.  They  are  voluntary, 
and  serve  principally  to  show  the  seasonal  prevalence  of  each  of  the  chief 
infectious  diseases,  and  the  mortality  of  children  under  five  years  old  in 
weekly  periods.  This  series  of  statistics  has  been  continued  by  the  Board 
for  more  than  twenty  years,  and  has  been  published  as  a  summary  for  fif- 
teen years.  . 

2.  The  Reports  of  Certain  Infectious  Diseases^  — Diphtheria  and  Crovpj 
Scarlet-fever,  Typhoid  Fever  and  Measles,  —  These  are  obtained  from  the 
annual  reports  of  local  boards  of  health  for  the  year  1897,  which  are  for- 
warded to  the  State  Board  from  cities  and  towns.  By  comparing  the  num- 
bers of  reported  cases  with  the  reported  deaths,  the  mean  fatality  of  each 
disease  in  the  places  from  which  the  reports  are  made  is  obtained  with  a 
reasonable  degree  of  accuracy. 

3.  Reports  of  Cities  and  Toivns^  made  under  the  Provisions  of  Chapter 
302  of  the  Acts  of  1893, — By  this  act  each  local  board  of  health  is  required 
to  report  to  the  State  Board  every  case  of  *'  disease  dangerous  to  the  pub- 
lic health  "  which  is  reported  to  the  local  board.  A  digest  of  these  reports 
is  presented  in  summary  No.  III. 

4.  Reports  made  under  tlie  Provisions  of  Chapter  218  of  the  Acts  of 
1894.  — The  full  reports  of  deaths  occurring  in  each  city  and  town  having 
over  5,000  inhabitants  comprise  another  series  of  returns,  which  are  sum- 
marized in  No.  IV.  These  reports  are  made  under  the  requirements  of  the 
following  statute :  — 

[Acts  op  1894,  Chaptbb  218,  Section  3.] 
*^  In  each  city  and  town  having  a  population  of  more  than  five  thousand 
inhabitants,  as  determined  by  the  last  census,  at  least  one  member  of  said 
board  shall  be  a  physician,  and  the  board  shall  send  an  annual  report  of 
the  deaths  in  such  town  to  the  State  Board  of  Health.  The  form  of  such 
reports  shall  be  prescribed  and  furnished  by  the  State  Board  of  Health." 
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I. 

Summary  op  the  Webkly  Mortality  Reports  prom 

Cities  and  Towns. 

> 

The  following  summary  comprises  the  returns  of  deaths  made  at 
the  end  of  each  week  by  the  town  clerks,  city  registrars  and  other 
officials  having  in  charge  the  vital  statistics  of  cities  and  towns. 

These  returns  are  compiled  each  week  and  published  as  a  balletio, 
one  copy  of  which  is  sent  to  the  registering  officer  of  each  city  and 
town  in  the  State.  These  reports  are  necessarily  incomplete,  since 
they  are  voluntary,  and  comprise  the  mortality  statistics  of  a  part  of 
the  population  only,  the  reporting  places  being  chiefly  the  cities  and 
larger  towns.  The  value  of  the  weekly  mortality  returns  consists 
very  largely  in  the  fact  that  they  constitute  a  continuous  history  of 
the  prevalence  of  the  principal  infectious  diseases  throughout  the 
State,  so  far  as  can  be  learned  from  the  mortality  which  they  cause. 

In  connection  with  the  results  of  the  information  obtained  as  a 
consequence  of  the  enactment  of  chapter  302  of  the  Acts  of  1893, 
these  weekly  mortality  reports  furnish  to  the  Board  an  important 
index  of  the  health  of  the  people,  as  influenced  by  the  prevalence  of 
epidemic  diseases  at  different  seasons  of  the  year.  The  estimated 
population  of  the  cities  and  towns  contributing  to  the  returns  of 
1897  was  about  1,533,700,  or  about  three-fifths  of  the  total  popu- 
lation. 
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The  data  embraced  in  this  summary  are  the  following :  — 

Average  height  of  barometer  for  each  week. 

Mean  maximum  temperature. 

Mean  minimum  temperature. 

Rainfall  expressed  in  inches. 

Total  deaths  reported  for  each  week. 

Deaths  of  children  under  five  years. 

Deaths  from  infectious  diseases. 

Deaths  from  consumption. 

Deaths  from  acute  lung  diseases. 

Deaths  from  typhoid  fever. 

Deaths  from  diarrhoeal  diseases. 

Deaths  from  scarlet-fever. 

Deaths  from  measles. 

Deaths  from  diphtheria  and  croup. 

Deaths  from  puerperal  fever. 

Deaths  from  whooping-cough. 

Deaths  from  malarial  fever. 

Deaths  from  small-pox. 

Deaths  from  erysipelas. 

Deaths  from  cerebro-spinal  meningitis. 

The  following  table  contains  a  summary  of  the  statistics  compiled 
from  these  weekly  returns  of  mortality :  — 
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Total  Deaths. 

The  whole  number  of  deaths  reported  for  the  year  1897  from  the 
cities  and  towns  contributing  to  these  reports  was  28,987,  and  the 
average  number  per  week  was  557.  The  whole  number  was  less  by 
1,815  than  the  number  reported  from  the  same  towns  in  1896,  and 
only  9  more  than  the  number  reported  in  1895.  The  greatest  num- 
ber of  deaths  reported  in  a  single  week  was  700,  in  the  week  ending 
March  13 ;  the  least  number  was  433,  in  the  week  ending  December 
18.  The  weekly  average  number  of  deaths  reported  for  each  month 
was  as  follows :  — 


January,  •••••••.  546 

February, 604 

March 682 

April 603 

May, 668 

June, 405 


July, 
Aagnst,  • 
Septembw, 
October,  . 
November, 
December, 


f8T 
681 
578 
5U 
478 
408 


The  percentages  of  mortality  in  each  of  the  four  quarters  of  the 
year  were  as  follows :  — 


All  Aobs. 

Aeaa  d»ss  5  Tbaxs.  . 

Knmben. 

Ptroentaffee. 

Humbers* 

Pvoentacei. 

Flmt  quarter 

Second  quarter, 

Third  quarter, 

Fourth  quarter,        ...... 

7,183 
7,170 
7.847 
6,830 

84.60 
84.77 
37.07 
88.56 

3,n7 

3,343 
8,714 
8,308 

80.68 
31.88 
36.14 
81.44 

38,087 

100.00 

10,3n 

100.00 

Deaths  undeb  Five  Years  op  Age. 

The  reported  number  of  deaths  of  children  under  five  years  of  age 
was  10,277.  This  was  less  than  the  number  reported  in  1896  by 
700,  but  greater  than  that  of  1895  by  163.  The  average  weekly 
number  was  197.  The  greatest  number  reported  in  one  week  was 
372,  in  the  week  ending  July  31,  and  the  least  number  was  106,  in 
the  week  ending  December  4.  The  ratio  of  the  deaths  of  this  class 
to  the  total  reported  mortality  was  35.4  per  cent.  The  ayerage 
weekly  number  of  deaths  of  children  under  five  years  of  age  by 
months  was  as  follows :  — 

January, 103  July,       • 

February, 178  Auguet, 

March, 180  September, 

AprU, 184  October 

''▼ 184  NoTember, IM 

'• 146  December, lU 
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The  months  having  the  greatest  number  of  deaths  of  children 
under  five  years  of  age  were  July,  August  and  September,  and  those 
having  the  least  number  were  January,  June  ^nd  November. 

Consumption. 

The  number  of  reported  deaths  from  consumption  was  3,022. 
This  number  was  less  than  those  reported  in  1896  by  221,  and  less 
than  those  of  1895  by  97.  The  weekly  average  was  58.  The 
greatest  number  of  deaths  reported  from  this  cause  in  a  single  week 
was  81,  in  the  week  ending  January  16,  and  the  least  number  was 
45,  in  the  weeks  ending  July  24,  August  7  and  September  4.  The 
average  weekly  number  of  reported  deaths  from  this  cause  in  each 
month  was  as  follows :  — 


JftDTiAry, 

February, 

March, 

AprU, 

May,. 

June, 


M 
65 
66 
64 
62 
67 


Jnly,  . 
Aagast,  . 
September, 
October,  . 
November, 
December, 


61 
61 
62 
64 
60 
66 


The  following  table  presents  the  variations  from  the  weekly  aver- 
age number  of  deaths  from  this  cause  for  the  past  five  years :  — 


1S04. 

18l>9. 

1896. 

lft»7. 

ISM. 

1S99. 

1896. 

1897. 

January,  . 

+10 

-4 

+1 

•H 

July, 

- 

-9 

-1 

+8 

Fabmary, . 

+7 

+n 

+8 

+T 

Aagnet,   . 

-4 

-18 

+10 

-7 

M*rcb,      .       . 

+» 

+16 

-1 

+7 

September, 

—8 

—7 

-7 

-6 

Aprtl,        .       .       . 

—1 

-H 

+21 

+« 

October,  .       • 

—6 

—1 

—6 

-4 

Mj^y,.       .       .       . 

-T 

- 

+2 

-H 

November, 

-7 

-1 

—10 

+2 

Jana, 

-1 

+2 

+1 

—1 

December,      • 

•ft 

—0 

—8 

The  ratio  of  reported  deaths  from  consumption  to  the  mortality 
reported  from  all  causes  was  104.2,  while  that  of  previous  years 
'was  as  follows  :  — 


1888 1M.2 

1880, 126.0 

1890, 130.0 

1801 11«.« 

18©2, lll.« 


1893, 106.6 

1804 111.8 

1896 107.7 

1896, 106.3 

1807 104.2 


The  ratio  to  the  reported  living  population  in  1897  was  1.97  per 
1,000,  as  compared  with  2.19  in  1896. 
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Acute  Lung  Diseases. 

The  number  of  reported  deaths  from  acute  lung  diseases  (bron- 
chitis, pneumonia,  pleurisy  and  asthma)  during  the  year  was  3,732, 
and  the  weekly  average  was  72.  The  greatest  number  of  deaths 
reported  from  this  group  of  causes  in  a  single  week  was  160,  in  the 
week  ending  March  13,  and  the  least  number  was  18,  in  the  week 
ending  August  7.  The  average  weekly  number  of  reported  deaths 
from  these  causes  for  each  month  was  as  follows :  — 


January, 94 

Febraary, 119 

March 1S4 

April Ill 

May, 78 

Jane M 


Jaly, . 
Angoat,  . 
September, 
Octobert  . 
NoTember, 
December, 


Ti 


The  months  having  the  greatest  number  of  reported  deaths  from 
these  causes  were  February  and  March,  and  those  having  the  least 
number  were  July  and  August.  The  ratio  of  reported  deaths  from 
acute  lung  diseases  to  the  reported  mortality  from  all  causes  was 
128.7  per  1,000.  The  estimated  death-rate  per  1,000  of  the  report- 
ing population  from  these  causes  was  2.43,  as  compared  with  2.67  in 
1896. 

Typhoid  Fever. 

The  total  number  of  reported  deaths  from  this  cause  in  1897  was 
402,  and  the  average  weekly  number  was  8.  The  greatest  nunaber 
reported  in  any  single  week  from  this  cause  was  17,  in  the  weeks 
ending  August  28  and  December  25,  and  there  were  no  deaths  re- 
ported from  typhoid  fever  for  the  week  ending  June  12.  The  aver- 
age weekly  number  of  deaths  reported  from  this  cause  for  each 
month  was  as  follows :  — 


January, 8 

February 6 

March, 6 

6 


April, 

May, 

Jane, 


3 
4 


July, 4 

Aaguat, IS 

September, u 

October, M 

November, is 

December t 


The  months  having  the  least  number  of  deaths  from  this  cause 
were  May  and  June,  and  those  having  the  greatest  number  were 
September  and  October.  The  ratio  of  reported  deaths  from  typhoid 
fever  to  the  reported  mortality  from  all  causes  was  14.2  per  1,000, 
and  the  ratio  to  the  reporting  population  was  .26  per  1,000,  as  com- 
pared with  .30  in  the  previous  year. 
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Diphtheria  and  Croup. 

The  total  number  of  reported  deaths  from  diphtheria  and  croup  in 
1897  was  922,  and  the  average  number  in  each  week  was  18.  The 
greatest  number  reported  in  a  single  week  from  these  combined 
causes  was  38,  in  the  week  ending  January  9,  and  the  least  number 
was  4,  in  the  week  ending  September  11.  The  average  number  of 
reported  deaths  from  these  causes  for  each  month  was  as  follows  :  — 


Janaary,     . 30 

Febmary 24 

March, 20 

April 22 

May 22 

June, 16 


Jnly. U 

August, 10 

September 12 

October, IS 

November, 17 

December, 0 


The  ratio  of  deaths  from  diphtheria  and  croup  to  the  reported 
mortality  from  all  causes  was  31.8  per  1,000,  and  the  death-rate  for 
the  reporting  population  was  .60  per  1,000,  as  compared  with  .83 
in  the  previous  year. 

Scarlet-fever. 

The  reported  deaths  from  scarlet- fever  in  1897  were  231.  The 
greatest  number  reported  from  this  cau^e  in  a  single  week  was  15, 
in  the  week  ending  May  1.  There  were  five  weeks  in  which  no 
deaths  from  scarlet-fever  were  reported.  The  average  weekly  num- 
ber reported  in  each  moifth  was  as  follows :  — 


January, 
February, 
March, 
April,  . 
May,    . 
June.  . 


6 
4 

6 

7 

10 

6 


July,    . 

August, 

September, 

October, 

November, 


4 
2 
3 
1 
2 


December, .       .       .  ' 2 


The  ratio  of  deaths  from  this  cause  to  the  reported  deaths  from  all 
causes  was  7.97  per  1,000,  and  the  death-rate  of  the  reporting  popu- 
lation from  this  cause  was  .15  per  1,000,  as  compared  with  .13  in 
the  previous  year. 

DiARRHCEAL   DISEASES. 

The  diseases  included  in  this  group  are  diarrhoea,  dysentery, 
cholera  morbus  and  cholera  infantum.  From  these  causes  combined 
the  number  of  deaths  reported  in  1897  was  2,307,  and  the  weekly 
average  number  was  44.  The  greatest  number  reported  in  a  single 
week  was  211,  in  the  week  ending  August  14,  and  the  least  number 
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was  2,  in  the  weeks  ending  February  13  and  April  3.  The  average 
weekly  number  of  reported  deaths  from  these  causes  in  each  month 
was  as  follows :  — 


Janaarj, 7 

Ftbniary, 6 

March, 0 

April ft 

Mfty. 6 

Jane 16 


Joly 

Angost, IM 

September, M 

October, 4S 

November,  •.....••  I 

December, i 


The  months  having  the  greatest  number  of  reported  deaths  from 
these  causes  in  1897  were  July,  August  and  September,  and  those 
having  the  least  were  February,  April  and  December. 

The  deaths  from  these  causes  in  the  third  quarter  of  the  year  con- 
stituted 79.4  per  cent,  of  the  number  of  deaths  from  the  same  causes 
for  the  entire  year.  The  ratio  of  the  reported  deaths  to  the  reported 
mortality  from  all  causes  was  79.6  per  1,000,  and  the  death-rate  of 
reporting  population  from  these  causes  was  1.50,  as  compared  with 
1.84  in  1896. 

Cerebro-spinal  Meningitis. 

The  total  number  of  reported  deaths  from  this  cause  was  463,  and 
the  weekly  average  was  9.  The  greatest  number  reported  in  any 
week  from  this  cause  was  28,  in  the  week  ending  May  22,  and  the 
least  number  was  1,  in  the  weeks  ending  December  18  and  Januarr 
1.  The  average  weekly  number  of  deaths  reported  from  this  cause 
tor  each  month  was  as  follows :  — 


Janiury, ft 

February, 7 

March, 6 

AprU * 14 

May 22 

Jane, 12 


July,   . 
Aofoai, 
September, 
October,     . 
November, , 
December,  < 


The  months  having  the  greatest  number  of  reported  deaths  from 
this  cause  were  April  and  May,  and  those  having  the  least  were 
October  and  December.  The  ratio  of  reported  deaths  from  cerebro- 
spinal meningitis  to  the  reported  mortality  from  all  causes  was  15.9 
per  1,000,  and  the  ratio  to  the  reporting  population  was  .30  per 
1,000,  or  twice  as  great  as  that  of  the  previous  year.  The  deaths 
from  this  cause  which  were  reported  in  the  three  months  of  April, 
May  and  June  constituted  nearly  50  per  cent,  of  the  whole  number 
reported  during  the  year. 
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Whooping-oouoh,    Malabial   Fever,    Erysipelas,    Puerperal 

Fkyeb  and  Small-pox. 

The  esseotial  statistics  relating  to  these  five  diseases  are  embraced 
in  the  following  table :  — 


ToUI  DMtha 
Reported. 


Weekly 
ATengei. 


Ratio  per 

1,000  of  Total 

Reported 

Deathf. 


Ratio  per 

1,000  of 

Reporting 

Population. 


WbooplDgoOongli, 
Br7iip«Ufl» .       • 
Pu^rpwal  ferWf 
Buudl-pox,  •       • 
MmlarUI  ferer.  . 


lis 

61 

20 

8 

6 


2.1S 
I.IT 
0.60 
0.00 
0.10 


8.00 
2.10 
0.81 
0.10 
0.17 


.074 
.080 
.017 
.002 
.008 
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n. 

Fatality  (Ratio  of  Deaths  to  Casks)  from  Certain 

Infectious  Diseases  in  1897. 

The  statistics  presented  in  the  following  table  are  compiled  from 
the  published  reports  of  local  boards  of  health  for  the  year  1897 
which  have  been  forwarded  to  the  office  of  the  State  Board  of  Health. 
They  are  the  figures  representing  the  numbers  of  cases  reported  to 
local  boards  of  health  under  the  provisions  of  section  79  of  chapter 
80,  Public  Statutes. 

The  numbers  of  deaths  are  also  obtained  from  the  same  reports, 
and  the  comparison  of  these  two  series  of  figures  presents  a  fairly 
accurate  method  of  arriving  at  the  fatality  from  these  diseases  in  the 
places  from  which  they  are  reported.  The  figures  representing  the 
numbers  of  cases  are  probably  less  than  the  actual  numbers,  since 
some  cases  must  necessarily  escape  registration  through  neglect  to 
report  or  in  consequence  of  faulty  diagnosis. 

Cases  of  Infectious  Diseases  and  Deaths  reported  to  Local  Boards  of  EeaUh^  1897, 


•■•  - 

DfPHTHBBIA 
▲WD  CBOUP. 

SOAKLKT- 
FBTBB. 

TxrHoio 

FBTBt. 

1 

ICSAILM. 

CiTT  OK  rows. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

DmA^ 

AoashDOt,     . 

2 

2 

«» 

- 

8 

1 

86 

I 

Adams, . 

• 

64 

8 

12 

1 

4 

4 

- 

- 

Amesbnry,    . 

• 

40 

4 

86 

1 

18 

t  ; 

8 

- 

ADdover, 

1              « 

8 

- 

6 

- 

1 

"  1 

68 

- 

ArliDgton,     . 

• 

8 

- 

10 

- 

- 

1 

- 

- 

Athol,    . 

» 

20 

3 

- 

- 

- 

140 

- 

AUIeborougb, 

•              i 

32 

4 

84 

- 

7 

» 

- 

Ayer,     . 

« 

8 

- 

1 

- 

4 

« 

6 

1 

- 

Barre,    . 

»              i 

8 

1 

8 

1 

- 

- 

6 

- 

Belmont, 

»              * 

24 

2 

12 

" 

8 

- 

11 

- 

Beverly, 

fl 

24 

2 

84 

" 

8 

1 

164 

- 

Boston, 

« 

8,308 

456 

1,038 

186 

600 

1T8 

1  4,530 

SI 

Bridge  water. 

« 

2 

-  1 

46 

2 

^ 

- 

- 
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Cases  of  Infectious  Diseases  and  Deaths  reported  to  Local  Boards  of  HeaUh^  1897 

—  Continued. 


CiTT  OH  TOWH. 


BroektOD, 
Brookllne,     . 

OAlCB&U>eB»* 

Chxuba, 
Chicopkb,    . 
CobMMt» 

Colralo, 

Concord, 

DanTera, 

Dedham, 

Baatharopton, 

ErXBBTT,       • 

Fai^  Ritbb, 

FircHBOBe,  .       . 

Framlogham, 

Franklin, 

FoxboroQgb, 

Qardner, 

OLOU0S8TBR,t 

Great  Harrington, 
Greenfield.    . 
Hardwick,    . 
Hawbhill,  . 
Hlngham, 

Holyoke,t     • 
Hudson, 
HnU,      .       . 
Hyde  Park,  . 
Ipawich, 
Lee, 

Leloeeter, 
Leominster,  . 
Lexington,    . 
Lowell, 
Lthh,   . 


DiPHTRJIUA 
▲HD  CbOOP. 


Cases. 


Deaths. 


127 
80 

321 

88 

65 

2 

IS 

26 

82 

3 

160 

85 

83 

16 

8 

8 

16 
43 

18 

9 

96 

87 

39 

6 

2 

70 

64 

2 

40 
4 

176 
264 


22 

6 

61 

13 

9 


1 
3 
3 

26 

10 

13 

6 


1 
90 

2 
1 


SOABLBT- 
FSVBB. 


Cases. 


Deaths. 


8 
6 


41 
90 


41 

61 

281 

162 

6 

1 

23 

9 

20 

3 

10 

66 

190 

10 

21 

4 

8 

78 

43 

1 

8 

2 

168 

4 

26 

62 


47 

4 

1 
18 

8 
90 
66 


10 
1 

1 
1 


TTPHom 
Fbvbb. 


Cases.    Deaths. 


6 
6 


2 
1 


2 
2 


17 
4 

106 
10 


6 

9 
6 

27 

164 

31 

6 

11 
17 
20 


126 

16 
6 


16 
6 
4 
3 
4 
8 
106 

87 


6 

2 

11 

6 


1 
2 


4 

82 

6 

2 


2 
1 


16 

8 
1 


2 
1 


18 
19 


Mbaslbb. 


Cases. 


Deaths. 


826 
49 

410 
18 


46 

17 

26 

6 

804 

767 

28 

7 

4 


46 

46 

78 

7 
8 

27 
8 

3 

186 

46 

1,066 
862 


3 
1 


1 
1 


fr 


9 
4 


*  SmaU-poz,  2  eases,  both  fatal. 


t  Bmall-poz,  1  case. 
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Cases  of  Infectious  Diseases  and  Deaths  reported  to  Local  Boards  of  HeeUth^  1897 

—  Continued. 


CiTT  OK  Town. 


Maldkn, 
MaoohMter, . 
Mftrblehead, . 
Mablbobouoh,    . 
Mayiuird. 
Mbdpord,    . 
MelroM, 

Middleborongh,    . 
MUford, 
Nantaeket,    . 
NaUck,  . 
Needham,     . 
Nkw  Bedford,*. 
Newbaryport,      . 
Nkwton, 
North  Adams,!  . 
Northampton.   . 
North  Andover,   . 
North  Attleborongh, 
Norwood, 
PrrrspiKLD, 
Plymopth,     . 

QOINCT, 

Reading, 
Revere, . 
Rockland,  . 
Balim,  . 
Saagae, . 
BharoQ, . 

BOMBBTlLL>,t 

Bpbinopibld, 
Btoneham,     . 
Bwampaoott, 
Tauhtok,     . 
Tewkebary, . 


DiPUTHSKIA 
AMD  CBOUP. 


Caaea. 


Deaths. 


124 

13 
1 

26 
41 
16 
ft 
11 

11 

10 

14S 

80 

114 

64 

125 

6 

3 

9 


SCAaLBT- 
PBVBB. 


16 
2 

1 

1 

2 
1 
2 

-  ,1 

A 

3 
47 

T 
12 
18 
21 

1 

1 


112 

7; 

4 

2 

24 

t 

4 

8 

23 

8 

6 

- 

900 

19 

11 

- 

1 

- 

S24 

44 

119 

26 

2 

- 

6 

1 

60 

9 

2 

- 

Casea. 

61 
10 

6 
46 

1 

87 
28 

4 

4 

1 
84 

9 
141 

4 

119 

62 

83 

IS 

6 
16 

8 

60 
41 
10 
88 
22 
84 
20 

1 
168 
118 

9 
12 
70 
23 


Deaths. 


13 

6 
1 
1 


1 
2 
2 


6 
4 


Tythoi© 
Fbtbb. 


Masai  >a 


Deaths.    Cases.    Dp 


64 

6 
2 

11 

4 
6 


2 

8 

88 

8 
60 
60 
13 

7 
9 

9  I 

W  I 
I 
9 

18 

4 


19 


60 
41 

4 

10 


2 
1 

1 
2 


1 
2 
28 
6 
6 
9 
8 
1 
2 


4 

1 


11 
16 


.     t 


860 
1 

44 

•8 

6n 


686 

1 
714 

2 

26 

7 

4 
8 
2 


vr 

2 
2 


3 

17 

m 


t 

s 


*  Whoopiog-coQgh,  11;  emall-poz,  1. 


t  Chloken-poz,  6. 


X  Small-poz,  2 


1 
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Cases  of  Infectious  Diseases  and  Deaths  reported  to  Local  Boards  of  Healthy  1897 

—  Concluded. 


CiTT  OK  TOWK. 


DlPHTHKRIA 
AMD  CbOUP. 


Cues.  '  Deaths. 


Wakefield,    . 
Walpole, 
Wai*thaji,*  . 
Ware,    .... 
Warren, 
Watertowo, . 
Welleeley,    . 
Weetfield,     . 
Weetford,     . 
WeatOD, 
Whitman,      . 

WOBUBN, 
WOBOBSTXB, 

Winehendon, 

Wloohetter, . 

Totals,    . 

Fatality,  per  cent., 


80 

3 

87 

14 

10 

58 

7 

6 

4 

3 

6 

92 

312 

17 

53 


7,856 


7 
2 
6 
3 
1 
5 
1 
2 


5 

55 

8 

4 


1,107 


14.1 


SCARLKT- 
FKVKB. 


Cases. 


Deaths. 


40 

2 

40 

7 
73 

5 
22 
13 

6 

8 

23 

254 

3 
80 


5,406 


3 


8 


8 


8 


253 


4.7 


Typhoid 

FSTKR. 


Cases.    Deaths. 


11 
3 

19 
1 
4 

14 
1 

14 
1 
1 
2 

14 
100 

14 
4 


2,151 


8 

15 

2 

1 


454 


21.1 


Mkaslks. 


Cases. 


Deaths. 


34 
14 


59 

169 

7 

16 
208 


155 

522 

6 

35 


13,705 


0.7 


3 
17 


96 


*  Small>poz,  2  oaaea. 


The  cities  and  towns  embraced  in  the  foregoing  table  are  98  in 
number,  or  20  more  than  those  presented  in  the  previous  year. 
They  comprise  about  three-fourths  of  the  population  of  the  State. 

The  reported  cases  of  diphtheria  and  croup  were  less  than  those 
of  I8969  and  the  number  of  deaths  was  less  than  that  of  either 
of  the  three  preceding  years  and  the  fatality  was  also  less,  being 
only  14.1. 

The  reported  cases  of  scarlet-fever  were  more  than  those  reported 
in  1896,  and  the  fatality  (4.7  per  cent.)  was  less  than  that  of  any 
year  since  1892. 

The  reported  cases  of  typhoid  fever  were  less  than  those  of  any 
year  since  1892,  and  the  fatality  (21.1)  was  greater  than  that  re- 
corded in  any  previous  year  since  1892. 

The  reported  cases  of  measles  were  far  more  than  those  of  any 
previous  year,  but  the  fatality  (0.7)  was  less. 
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The  figures  for  1897  are  as  follows :  — 

Reported  cases  of  diphtheria  and  croup, 7JM€ 

Registered  deaths  from  diphtheria  and  croup  in  the  same  cities  and  towns,  1,107 

Fatality  (per  cent.) » 14.1 

Reported  cases  of  scarlet-fever, 5,406 

Registered  deaths  from  scarlet-fever  in  the  same  cities  and  towns,    .        .  253 

Fatality  (per  cent), 4.7 

Reported  cases  of  typhoid  fever, 2,151 

Registered  deaths  from  typhoid  fever  in  the  same  cities  and  towns,  .        .  454 

Fatality  (per  cent.), 21.1 

Reported  cases  of  measles, 13,705 

Registered  deaths  from  measles  in  the  same  cities  and  towns,    ...  96 

Fatality  (per  cent.), 0.7 

The  following  table  presents  the  summary  of  these  statistics  for 
the  seven  years  1891-97  :  — 

Reported  Cases  of  Infectious  Diseases  in  Massachusetts. 

Diphtheria  and  Croup, 

[Pre-Antitoxin  Period.] 


I 


1901. 


IMS.  I  ISM.      1S»4.       TflCxL 


Reported  caeet, '   2,444 

Deatht |      676 

Fatality  (per  cent.) |    23.6 


3,083        2,919        4,936         13,531 


801 
29.2 


928 
81.7 


l,STe 
27.9 


z,7m 


Biphlheria  and  Croup. 

[Antitoxin  Period.] 


18»5.  .  1S»«.     18«7. 


Reported  cases, ,  7,868 

Deaths I  1,484 


Fatality  (per  cent ),  . 


18.9 


8,916 

1,348 

16.1 


7,SM 

1,107 

14.1 


».» 


Scarlet-fever. 


Reported  cases, 
Deaths,     . 

Fatality  (per  cent.)f 


4,617 

8,U2 

7,420 

7,416 

8,050 

3,873 

161 

281 

624 

604 

367 

220 

3.8 

4.8 

8.8 

6.8 

6.9 

6.7 

6,401 
268 

4.7 


Wt 
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Typhoid  Fever, 


1S91. 

18M. 

1898. 

1894. 

1899. 

1806. 

1897. 

Totol. 

Reported  caeea,       .... 

Deatbe, 

Fatality  (percent.). 

2,414 

460 

19.0 

1,892 

435 

28.0 

2.457 

492 

20.0 

2,814 

488 

17.0 

2,665 

458 

17.2 

3,016 

471 

15.6 

2,151 

454 

21.1 

17,409 

8,263 

18.7 

Reported  cases, 

Deaths, 

Fatality  (per  cent.)i 


Measles, 


1891. 

1899. 

1898. 

1894. 

1899. 

1896. 

1897. 

5,861 

84 

1.4 

783 

31 

4.0 

6.290 

98 

1.6 

2,051 

87 

1.8 

5,033 

75 

1.5 

6,861 

65 

0.9 

13,705 

96 

0.7 

Total. 


40,644 
486 
1.2 


In  the  foregoing  table  the  statistics  relating  to  diphtheria  and 
croup  have  been  arranged  in  two  periods,  which  may  properly  be 
called  the  pre-antitoxin  and  the  antitoxin  periods,  since  antitoxin 
came  into  general  use  in  the  State  about  the  beginning  of  the  year 
1895.  The  mean  fatality  in  the  former  period  (1891-94)  was  28.3 
per  cent,  (ratio  of  deaths  to  cases),  and  in  the  latter  period 
(1895-97)  it  was  16  per  cent. 

In  order  to  compare  the  general  fatality  from  diphtheria  in  Massa- 
chusetts with  that  of  another  country  in  which  systematic  notifica- 
tion of  a  large  number  of  cases  has  been  conducted  for  a  period  of 
several  successive  years,  the  following  figures  for  England  are  pre- 
sented, as  published  in  the  annual  reports  of  the  Local  Government 
Board :  — 

England. 

[Local  Oovernraent  Board  figures.] 


i 

Diphtheria. 

Croup. 

Total. 

1 
1 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Per  Cent. 

1890,        . 
1891, 

1892,  . 

1893,  . 

1894,  . 
1895. 
1896,        . 

13,977 
20,712 
17,581 
18,700 
26,498 

8,177 
4.761 
4,236 
4,225 
5,372 

1,169 
1,436 
1,266 
1,263 
1,365 

401 
686 
486    1 
540 
656 
1 

2,953 
11,919 
15,146 
22,148 
18,837 
19,963 
26,868 

763 
2,829 
3,678 
5.436 
4,722 
4,765 
5,928 

25.6 
23.7 
23.6 
24.5 
25.1 
23.9 
22.1 

Total 

96,468 

1 
21,761 

6,489 

2,668    i 

117,829 

28,011 

1 

Mean  fatality 

(per 

cent 

t.),    . 

22.6 

41.1 

1 

23.8 

'      23.8 

1 

630 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


The  following  figures  present  the  fatality  from  diphtheria  and 
croup,  scarlet-fever  and  typhoid  fever  in  England,  as  reported  by 
the  Local  Government  Board  of  England  for  the  years  1890-96  :  — 


I  1S90.     18*1.     1808.  ,  18*a.     18»4.     I9»S.  I  1 


Diphtheria  and  croup, 

25.6 

23.7 

23.6 

24.5 

25.1 

23.9 

S2.1 

Scarlet-fever, 

8.0 

5.8 

4.4 

4.2 

4.8 

4.2 

4.0 

Typhoid  fever 

19.9 

20.8 

17.8 

17.0 

17.5 

16.9 

17.7 
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III. 

Official  Returns  of  Notified  Diseases  Dangerous 

TO  THE  Public  Health,  1897. 

The  following  summary  embraces  the  returns  of  diseases  **  danger- 
ous to  public  health,"  made  to  the  State  Board  of  Health  under  the 
provisions  of  chapter  302  of  the  Acts  of  1893.  Since  the  act  in 
question  did  not  specify  the  diseases  intended  to  be  reported  to  the 
Board  (except  small-pox)  the  Board  issued  a  circular,  in  which  it 
expressed  its  opinion  as  to  the  particular  diseases  which  should  be 
reported  under  the  provisions  of  this  act.  They  were  the  following : 
small-poXy  scarlet-fever y  measles^  typhoid  fever ^  diphtheriay  mem" 
branous  croup,  cholera j  yellow  fever j  typhus  fever ^  cerebrospinal 
meningitis^  hydrophobia,  malignant  pustule,  leprosy  and  trichinosis. 

The  report  of  1893  embraced  the  returns  of  the  fractional  year 
only  which  immediately  followed  the  enactment  of  the  statute,  while 
those  of  1894,  1895  and  1896  were  each  for  a  full  year. 

The  whole  number  of  cases  of  infectious  diseases  reported  in  1897 
was  27,925,  which  were  divided  as  follows  :  — 

Reported  cases  of  small-pox, 18 

Reported  cases  of  diphtheria  and  croup, 7,613 

Reported  cases  of  scarlet-fever, 5,495 

Reported  cases  of  typhoid  fever, 2,104 

Reported  cases  of  measles, 12,695 

Total, 27,925 

The  summary  for  the  five  years  1893-97  is  as  follows :  — 


1898  (foar  monthi  only), . 
18M. 

1896,    

1896, 

1897,    

Totol 


Rb POSTED  Casks  of 


Small-pox. 


Dlphtherto 
and  Croup. 


Scarlet- 
fever. 


Trphold 
Fever. 


35 

1.109 

2,914 

1.526 

181 

4.178 

6,781 

2.372 

1 

7,808 

6.194 

2,438 

5 

8,516 

3,801 

2.637 

18 

7.813 

6.495 

2,104 

240 

29,321 

26.135 

11,076 

Measles. 


1.603 
2.183 
4.868 
6.362 
12,695 


27,661 
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Seasonal  Distribution.  —  By  months  these  diseases  were  reported 
as  follows  in  1897  :  — 

Cases  of  Infectious  Diseases  reported  to  the  Board  by  Months  during  1S97> 


2 

i 

> 

1 

o 

t 

• 

i 

i 
1 

t 

1 

Janaary,  . 

1,046 

637 

178 

1,983 

Angntt,  . 

828 

268 

242 

108 

February, 

727 

416 

88 

1,846 

September,    . 

882 

226 

311 

St 

March, 

600 

698 

78 

2,142 

October, . 

667 

889 

410 

a 

April,       .       . 

630 

654 

86 

2,076 

November,     . 

790 

804 

226 

48 

May.         .       . 

674 

700 

94 

2,412 

December,     . 

692 

872 

178 

1J6 

Jane, 
July, 

684 
447 

660 
306 

06 
98 

1,367 
498 

Total, 

7.661* 

6.441* 

2,080*  12,680* 

*  The  dififerenoe  between  the  figures  in  this  line  of  totals  and  that  which  it  given  in  the  preoedliif 
table  it  accounted  for  by  the  fact  that  three  towns,  Katick,  Revere  and  Welleeiey,  aeot  retams  ia 
wliich  the  number  of  cases  were  not  specified  by  months.  The  eases  reported  in  those  towns  were  as 
follows :  — 


Diphtheria 
and  Croup. 

Scarlet- 
ferer. 

Tvphoid 
Fever. 

Mratks. 

NaUck, 

Revere. 

Wellesley 

88 

7 
7 

21 

6 

28 

4 
20 

7 
2 

62 

64 

24 

9 

In  order  that  the  foregoing  figures  may  be  interpreted  with  greater 
facility  the  following  table  is  appended  :  — 

Intensity  of  Prevalence. 


Diphtheria  and 
Cbodp.  ,1 


ScABLKT-rKvam. 


1897. 
A 


1806. 


18»7. 

18*6. 

A         B 

B 

Ttphoid  Fbver. 


MKASuca. 


18*7. 


18*6. 


18*7. 


18»«. 


January, 

February, 

March,    . 

April,     . 

May, 

June, 

July, 

August, . 

September, 

October, 

November, 

December, 

Mean, 


33.7 

16.8 

26.1 

12.5 

19.8 

0.6 

21.0 

10.6 

21.7 

10.8 

19.5 

9.7 

14.4 

7.2 

10.4 

6.2 

12.7 

6.3 

21.6 

10.7 

26.3 

18.1 

22.3 

11.1 

•               • 

20.7 

10.0 

12.4 

11.3 

8.9 

7.3 

10.2 

8.9 

7.1 

7.2 

7.6 

14.4 

13.0 

11.4 


10.0 


17.3 

14.8 

19.1 

21.8 

26.8 

18.3 

9.8 

8.3 

7.6 

10.9 

13.1 

12.0 


14.9 


11.6 

9.6 

12.9 

14.7 

17.3 

12.8 

6.6 

6.6 

6.0 

7.4 

8.8 

8.1 


10.0 


12.6 

10.6 

11.4 

10.7 

9.7 

10.7 

6.4 

6.9 

6.3 

9.9 

18.2 

12.4 


10.0 


A 

B 

B 

6.7 

10.1 

6.4 

2.9 

6.0 

4.4 

2.6 

4.4 

8.2 

2.9 

6.0 

8.1 

8.0 

6.3 

4.9 

I     8.2 

6.6 

6.3 

8.2 

6.6 

6.0 

7.8 

13.7 

14.4 

10.4 

18.8 

18.9 

18.2 

28.3 

27.2 

7.6 

18.3 

16.0  , 

6.7 

10.1 

10.0 

6.7 

10.0 

10.0  1 

1 

64.0 
63.7 
69.1 
60.2 

n.8 

46.2 
16.9 
8.6 
1.8 
1.6 
1.6 
4.4 


84.7 


18.6 

6.4 

18.4 

8,7 

19.9 

8.4 

20.0 

8.9 

22.4 

16.1 

18.0 

18.0 

4.6 

8.9 

1.0 

s.a 

.4 

4.0 

.4 

6.4 

.6 

10.2 

1.3 

19.9 

10.0 

10.0 

The  figures  in  the  foregoing  table  are  introduced  for. the  purpose, 
3t  of  comparing  the  prevalence  of  one  disease  with  another,  but  of 
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presenting  the  reports  of  each  month  upon  a  uniform  basis  of  com- 
parison, month  by  month,  so  that  the  relative  intensity  of  each 
disease  is  shown  for  each  month.  The  method  also  has  the  advan- 
tage of  eliminating  the  apparent  errors  of  computation  arising  from 
the  unequal  length  of  the  months. 

The  figures  may  be  read  as  follows  :  for  example,  the  mean  daily  num- 
ber of  reported  cases  of  diphtheria  and  croup  in  January,  1897,  was  33.7  ; 
of  scarlet-fever,  17.3;  of  typhoid  fever,  5.7;  and  of  measles,  64.0  (see 
columns  marked  A)  ;  and  the  mean  daily  number  of  the  same  diseases  for 
the  whole  year  1897  was,  respectively,  20.7,  14.9,  5.7  and  84.7.  Assum- 
ing a  standard  of  10  as  the  daily  mean  of  each  disease  for  the  year,  the 
ratios  for  January  were  as  follows :  diphtheria  and  croup,  16.8 ;  scarlet- 
fever,  11.6;  typhoid  fever,  10.1 ;  and  measles,  18.5  (see  columns  marked 
B).  That  is  to  say,  for  each  10  reported  cases  of  diphtheria  and  croup 
occurring  throughout  the  year  1897,  as  a  daily  mean,  there  were  16.8  daily 
in  January,  12.5  in  February,  etc. 

The  foregoing  table  shows  that  the  seasonal  prevalence  of  these 
four  infectious  diseases  has  followed  very  nearly  the  same  course  in 
each  of  the  years  1896  and  1897,  and  this  has  also  coincided  with  its 
average  prevalence  during  the  past  twenty  years. 

Diphtheria  in  1897  prevailed  with  its  greatest  severity  in  January, 
falling  to  less  than  the  mean  in  March  and  increasing  slightly  in 
April  and  May  (this  increase  in  May  being  noticeable  in  both  the 
years  1896  and  1897),  then  falling  to  a  minimum  in  July,  August 
and  September,  and  rising  again  in  October,  November  and  Decem- 
ber in  each  year. 

Scarlet-fever  in  1897  was  at  its  maximum  in  May,  having  the 
highest  prevalence  in  the  first  half  of  the  year  and  diminishing  con- 
siderably in  the  last  half.  The  same  was  true  of  1896,  except  that 
the  disease  presented  a  sharp  rise  in  November  and  December. 

Typhoid  fever  followed  very  nearly  in  the  same  course  in  each 
year,  its  prevalence  being  moderate  in  the  first  six  months  and 
then  rising  sharply  till  October,  but  diminishing  again  to  the  end  of 
the  year. 

Measles  in  each  year  prevailed  with  greater  intensity  in  the  first 
half  of  the  year  than  in  the  last  half.  The  difference  between  the 
prevalence  in  the  first  and  last  six  months  was  much  greater  in  1897 
than  it  was  in  1896.  Its  sharpest  prevalence  in  1897  was  in  May 
and  in  1896  in  December.     The  reported  cases  of  this  disease  have 
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greatly  increased  sicce  1894,  those  of  1895  being  more  than  twice 
as  many  as  those  of  1894,  those  of  1896  thrice  as  many  and  those 
of  1897  six  times  as  many,  but  the  relative  fatality  was  less  than 
that  of  either  of  these  years.  The  very  sudden  decline  in  the 
reported  cases  of  measles  from  May  to  September  in  1897  may 
undoubtedly  be  accounted  for  by  the  fact  that  a  very  large  number 
of  immunes  had  been  produced  by  the  unusual  prevalence  of  the 
preceding  months.  The  history  of  this  disease  in  Massachusetts 
for  the  past  forty  years  has  shown  that  epidemics  have  occurred 
about  once  in  every  three  or  four  years.  There  have  been  ten  epi- 
demic years  in  the  past  forty  years,  as  follows  :  in  1858,  1862,  1864, 
1872,  1878,  1883,  1887,  1891,  1893  and  1897.  More  than  80  per 
cent,  of  the  deaths  from  measles  are  those  of  children  under  five 
years  old.  After  each  epidemic  year  a  period  of  comparative  free- 
dom from  the  disease  occurs,  until  a  new  crop  of  children  comes 
into  existence,  who  have  never  had  measles,  and  hence  furnish  ma- 
terial for  a  new  epidemic.  The  practice  of  isolation  has  not  been 
applied  so  throughly  to  this  disease  as  has  been  done  for  scarlet- 
fever,  hence  the  diminution  in  mortality  has  not  been  so  apparent. 

The  following  table  presents  the  numbers  of  cases  of  each  disease 
reported  from  each  city  and  town  in  1897.  The  whole  number  of  re- 
porting cities  and  towns  is  172,  that  of  the  previous  year  being  144. 

Where  the  name  of  a  city  or  town  occurs  both  in  Section  II.  and 
in  Section  III.  of  this  summary,  the  difference  in  numbers  may  be 
taken  as  the  deficiency  in  returns  made  by  the  local  board  to  the 
State  Board  of  Health. 


Cases  of  Infediots  Diseases  reported  to  the  State  Board  oj  Health  from  One  Hunr 
dred  and  Seventy-two  Cities  and  Towns  during  1897, 


Diph- 
theria. 

Searlet- 
fever. 

Tjphold 
Ferer. 

Measles. 

Diph- 
theria. 

r 

II 

i 
i 

X 

AblDgtOD, 

1 

- 

- 

1 

AabaiHt  • 

- 

1 

Adama,    • 

64 

10 

1 

Avon, 

1 

Agawam, 

1 

- 

- 

- 

Ayer, 

3 

- 

2 

Ameabnry, 

41 

38 

16 

3 

Barnatable, 

3 

3 

- 

Amherat, . 

1 

1 

8 

30 

Barre, 

8 

8 

- 

6 

Andover, . 

3 

- 

- 

_  1 

Bedford,  . 

18 

1 

. 

. 

ArllDgiOD, 

2 

4 

- 

- 

Belohertowo,  , 

- 

- 

AUlaborongh, 

29 

25 

7 

6 

Berlin, 

1 

S 

1 

• 
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Cases  of  Infectious  Diseases  reported  to  the  State  Board  of  HeaMh  from  One  Hun- 
dred and  Seventy-two  Cities  and  Towns  during  1897 — Continued. 


Diph- 
theria. 

• 

•  *-■ 

1 

Typhoid 
Fever. 

Meailea. 

Diph- 
theria. 

Scarlet- 
fever. 

Typhoid 
Fever. 

S 

1 

Bevhrlt, 

2. 

33 

7 

183 

QUI 

- 

1 

49 

Bolton,     . 

I 

1 

- 

2 

2 

Gloucester,  . 

43 

43 

21 

- 

Boston,  . 

3,507 

2,028 

641 

4,276 

Qrafton,   . 

2 

1 

3 

- 

Bourne,    . 

- 

1 

- 

- 

Granville, 

- 

- 

1 

- 

Bozford,  . 

- 

- 

- 

1 

Great  Harrington,  . 

- 

1 

- 

- 

Braintree, 

2 

3 

- 

- 

Groveland, 

2 

13 

5 

5 

Brldgewater,    . 

3 

37 

3 

- 

1  Hadley,    . 

J 

1 

4 

1 

12 

Brockton, 

106 

28 

9 

239 

1  Hampden, 

8 

1 

- 

- 

Brookfleld, 

- 

- 

3 

- 

Hardwick, 

12 

2 

- 

- 

BrookllDe, 

27 

53 

5 

53 

Harvard,  . 

1 

4 

1 

- 

Burlington, 

- 

2 

- 

Hatfield,  . 

- 

- 

1 

- 

Cakbridoe,    . 

322 

236 

114 

400 

Haverhill,    . 

98 

150 

122 

45 

Chxlbea, 

74 

126 

7 

15 

Hlngbam, 

1 

18 

3 

4 

Chelmtford,     . 

7 

7 

- 

100 

1 
Hintdale, . 

2 

10 

- 

Clinton,    . 

6 

19 

6 

119 

Holliflton, 

2 

- 

- 

- 

Colrain,    . 

1 

18 

- 

- 

Hopkinton, 

1 

- 

- 

5 

Concord,  . 

13 

11 

8 

45 

Hudson,    . 

5 

65 

4 

8 

Cottage  City,   . 

2 

- 

1 

1 

Hull, 

- 

1 

- 

7 

DanTera,  . 

26 

19 

9 

15 

'  Huntington,     . 

3 

- 

- 

- 

Dartmouth, 

- 

5 

- 

Hyde  Park,      . 

21 

15 

6 

8 

Dedham,  . 

31 

6 

7 

24 

IpBwich,  • 

63 

- 

6 

3 

Dighton,  . 

8 

7 

- 

- 

Eingtton, 

- 

14 

2 

Donglaa,  . 

10 

1 

1 

- 

Lawrence,     . 

138 

263 

66 

208 

Dover, 

1 

- 

- 

- 

Leicester, 

- 

1 

2 

3 

Dudley,    • 

2 

6 

2 

- 

Leemineter,     . 

41 

16 

6 

129 

Dnzbnry, 

2 

7 

7 

18      Lezington, 

3 

2 

4 

38 

Baat  Bridgewater,  . 

2 

4 

- 

-  '    Lincoln,    . 

1 

1 

- 

- 

Eaathampton,  . 

- 

6 

- 

1  Lowell,  .       •       . 

186 

87 

105 

1.088 

Eaat  Longmeadow, 

3 

1 

- 

- 

Ltnn, 

1 

183 

41 

79 

187 

Eysbbtt, 

136 

58 

27 

279 

1 

1  Maldbn,  . 

119 

60 

43 

756 

Fairhaven, 

1 

2 

6 

- 

j  Manchetter,     . 

- 

6 

- 

- 

Falmoath, 

2 

- 

4 

21 

Mantfield, 

1 

- 

~ 

- 

Fatx  River,  . 

42 

134 

100 

128 

1  Marblehead,     . 

- 

- 

- 

32 

FiTCHBURe,      . 

79 

10 

83 

780 

Marlborough, 

9 

49 

• 

27 

Fozborongh,    . 

3 

8 

10 

2 

Marshfleld,      . 

1 

5 

- 

88 

Franklin, . 

4 

7 

- 

Medfleld,  . 

- 

7 

1         - 
1 

20 
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Cases  of  Infectious  Diseases  reported  to  the  State  Board  of  Health  from  One 
dred  and  Seventy-two  Cities  and  Toums  during  1897  —  ContiDaed. 


Olph- 

tberla. 

1^ 

f 

Measlet. 

1 

.1 

S 

1 

i 

m 
* 

SB 

Mbdfobd, 

24 

10 

2 

27 

Royalaton, 

1 

1 

"  t 

- 

Medwfty,  . 

2 

- 

- 

- 

Salbm,     . 

166  ; 

80 

18 

- 

MerrimAO, 

2 

30 

- 

- 

Bandlafleld, 

- 

8 

1 

- 

Mlddleborougb, 

2 

- 

4 

10     Baugna,    . 

1 

I 
1 

16 

1 

2 

MlddletOD, 

3 

8 

- 

1 

Bdloate,  . 

1 
1 

4 

8  ' 

1 

« 

Milford,    . 

7 

4 

- 

4 

Seekonk, . 

I 

1  . 

3 

- 

MiUbary, .       .       . 

3 

2 

3 

11 

1 
Bbaron,    . 

2 

1 

- 

Miltoo,     . 

22 

26 

2 

86 

Sherbom, 

1 

2 

- 

3 

8 

MonsoD,  . 

1 

5 

3 

12 

Bhlrley,    . 

4 

3 

1 

2 

Natick,     . 

7 

28 

- 

2 

Bomeraet, 

8  , 

6 

1 

- 

Needham, 

11 

8 

4 

1     Bomb RT ILLS,  . 

303 

1 

156 

50 

m 

New  BsDroBD,     . 

142 

142 

.     72 

1 

679      Bonthampton,  . 

1 

- 

1  _ 

- 

Nbwbdrtport, 

14 

1 

4 

1      SoathboroQgh, 

1 

2 

1 

1 

- 

1 

Nbwton,  . 

127 

125 

62 

709       SPRlNOriBLO,  . 

139 

116 

S5 

!il 

North  A  daks, 

82 

24 

21 

2 

Sterling,  . 

1  1 

1 

- 

4 

- 

Northampton, 

«7 

11 

1 

4      Btoughton, 

1 

8 

1 

8 

1 

2 

North  Andover, 

6 

10 

3 

9  ,   Stow, 

1     \ 

- 

- 

- 

Northborough, 

8 

3 

Bturbridge, 

I                           ' 

1        18 

- 

- 

- 

Northbridge,    . 

1 

1 

2 

-     Sntton, 

1 

3 

• 
* 

- 

North  Brook  field,   . 

2 

18 

2 

11      Swaropacott,    . 

'          1 

14 

5 

IT 

Norton,    . 

IB 

- 

- 

1 

-  '   Swanzey, . 

1 

8 

- 

- 

Norwood, 

6 

16 

8 

1     Taunton, 

48 

•8 

11 

n 

Orange,    . 

- 

1 

- 

1 

9     Templeton, 

- 

15 

1 

s 

Palmer,    . 

5 

3 

1 

2      Townsend, 

1 

1 

- 

15 

Pazton,    . 

- 

6 

- 

Truro, 

1 

- 

- 

1 

Peabody,  . 

88 

20 

8 

Upton, 

1 

5 

23 

4 

Tft 

Pepperell, 

5 

7 

- 

7      Uxbrldge, 

4 

" 

1 

t 

Peterabara, 

- 

1 

7 

- 

Waltham, 

89 

40 

12 

41 

Plymouth, 

4 

47 

6 

12 

Ware, 

18 

1 

2 

- 

- 

QUINCT,    . 

28 

48 

1 

16 

411 

Wareham, 

- 

1 

1 

4 

Randolph, 

3 

1 

!     ^ 

- 

- 

Warren,  . 

10 

9 

4 

53 

Reading,  . 

6 

0 

4 

2 

Watertown, 

1        62 

49 

8 

H8 

• 

Revere,     . 

38 

21 

4 

- 

Webater, . 

i 

24 

1 

Rocheater, 

1 

- 

- 

- 

Wellealey, 

.  !          T 

5 

30 

• 
• 

Rockport, 

7 

6 

4 

1 

Weatborough. 

3 

- 

- 

- 

Rowley,    . 

8 

2 

1 

7 

1 

t 

WeatBrookfield, 

1 

■  1 

8 

- 

- 
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Case3  of  Infectious  Diseases  reported  to  the  State  Board  of  Health  from  One  Hun- 
dred and  Seventy-two  Cities  and  Toums  during  1897 — Concluded. 


• 

Diph- 
theria. 

Scarlet- 
fever. 

o  >■ 

r 

Measles. 

Diph- 
theria. 

Scarlet- 
fever. 

Typhoid 
Fever. 

« 
CS 

Westfield, 
Westford, 
Weston,  . 
West  wood, 
WeymoQth,     . 

6 
2 
3 
1 

21 
4 
6 

13 
14 

6 
1 

6)S 
7 

10 

14 
2 

1 

9 

3 

18 

11 
197 

47 

65 

1 

Winchendon,  . 
Wintbrop, 

WOBDRW, 
WOBCESTER,    . 

Wrentham, 
ToUls, 

10 

13 

78 

296 

1 

2 

4 

19 

223 

1 

1 
2 
7 
90 
2 

6 

40 

80 

448 

Whitman, 
WUUamstown, 

7,618 

6,495 

2,104 

12,695 

List  of  Towns  from  which  no  Reports  were  received. 

/.    Cities, 
Chicopeb,  Holyoke. 


//.     Towns  having  a  Population  of  More  than  SfiOO  in  Each. 


Atbol, 

Blandford, 

Framingham, 

Gardner, 

Greenfield, . 

Melrose, 


Methuen, 

Montague, 

North  Attleborough, 

Rockland, 

Southbridge, 

Spencer, 


Stoneham, 
Wakefield, 
West  Springfield, 
Winchester.  — 16. 


///.     Towns  having  a  Population  of  More  than  IfiOO^  but  less  than  BfiOO  in  Each, 


Acton, 

Acushnet, 

Ashbumhani, 

Ashfield, 

Ashland, 

Bellingham, 

Belmont, 

Billerica, 

Bradford, 

Buckland, 

Canton, 

Carver, 

Charlemont, 

Charlton, 

Chatham, 

Cheshire, 

Chester, 

Clarksburg, 

Cohasset, 

Conway, 


Dalton, 

Deerfield, 

Dennis, 

Dracut, 

Easton, 

Edgartown, 

Essex, 

Freetown, 

Georgetown, 

Groton, 

Hamilton, 

Hanover, 

Hanson, 

Hard  wick, 

Holbrook, 

Holden, 

Hopedale, 

Hubbardston, 

Lancaster, 

Lee, 


Lenox, 

Littleton, 

Ludlow, 

Lunenburg, 

Mattapoisett, 

Maynard, 

Millis, 

Nantucket, 

Newbury, 

New  Marlborough, 

Northfield, 

Norwell, 

Orleans, 

Oxford, 

Pembroke, 

Provincetown, 

Ravnham, 

Rehoboth, 

Salisbury, 

Sandwich, 
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List  of  Towns  from  woicu  no  Reports  were  received — Ckmolmded, 

III.     Towns  having  a  Population  of  More  than  1,000^  but  less  than  5,000  in  Each 

—  Ck)Dcluded. 


Sheffield, 

Shelbume, 

Shrewsbury, 

South  Iladley, 

Stoekbridge, 

Sudbury, 

Tewksbury, 


Tisbury, 

Topsfield, 

Walpole, 

Wayland, 

West  Bridgewater, 

West  Boylston, 

Westminster, 


West  Newbury, 

Westport, 

West  Stoekbridge, 

Wilbraham, 

Williamsburg, 

Wilmington, 

Yarmouth.  —  81. 


IV.    Towns  having  Less  than  1,000  Inhabitants, 


Alford, 

Ashby, 

Becket, 

Berkley, 

Bernardston, 

Boxborough, 

Boylston, 

Brewster, 

Brimfield, 

Carlisle, 

Chesterfield, 

Chi  I  mark, 

Cummington, 

Dana, 

Dunstable, 

Eastham, 

Egremont, 

Enfield, 

Erving, 

Florioa, 

Gay  Head, 

Goshen, 

Gosnold, 

Granby, 

Greenwich, 

Halifax, 

Hancock, 


Hawley, 

Heath, 

Holland, 

Lakeville, 

Lanesborough, 

Leverett, 

Ley den, 

Longmeadow, 

Lynnfield, 

Marion, 

Mashpee, 

Mendon, 

Middlefield, 

Monroe, 

Monterey, 

Montgomery, 

Mount  Washington, 

Nahant, 

New  Ashford, 

New  Braintree, 

New  Salem, 

Norfolk, 

North  Reading, 

Oakham, 

Otis, 

Pelham, 

Peru, 


Phillipston, 

Plainfield, 

Pljrmpton, 

Prescott, 

Princeton, 

Richmond, 

Rowe, 

Russell, 

Rutland, 

Savoy, 

Shutesbnry, 

South  wick, 

Sunderland, 

Tolland, 

Tyngsborough, 

Tvringham, 

Wales, 

Warwick, 

Washington, 

Wellfleet, 

Wendell, 

Wenham, 

Westhampton, 

West  Tlsbuty, 

Whately, 

Windsor, 

Worthington  —  81. 
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IV. 

Official  Returns  of  Deaths  in  Cities  and  Large 
Towns  (Chapter  218,  Acts  of  1894). 

The  following  summary  comprises  the  results  obtained  from  the 
tabulation  of  the  returns  required  by  chapter  218  of  the  Acts  of 
1894,  whereby  the  board  of  health  of  each  city  and  populous  town 
is  directed  to  send  to  the  State  Board  of  Health  an  annual  state- 
ment of  the  deaths  in  such  city  or  town  upon  a  blank  form  fur- 
nished by  the  State  Board. 

The  whole  number  of  cities  and  towns  included  in  this  list  is 
85.*  The  total  population  of  these  85  cities  and  towns  by  the 
census  of  1895  was  2,034,658. 

The  death  rates  of  these  towns  in  the  following  summary  for  the 
year  1897  are  calculated  upon  an  estimated  population,  such  esti- 
mate being  based  upon  the  rate  of  growth  from  1890  to  1895,  as 
taken  from  the  census  returns. 

This  estimate  would  add  one  more  town  to  the  list  for  1897 
(Williamstown),  and  the  returns  of  this  town  are  included  in  the 
summary,  although  not  required  by  the  statute,  making  the  total 
number  of  towns  included  in  the  summary  86. 

The  estimated  population  of  these  86  towns  in  1897  was  2,149,901, 
or  about  80  per  cent,  of  the  total  population  of  the  State. 

The  whole  number  of  deaths  registered  in  these  towns  in  1897 
was  38,919,  and  the  death  rate  calculated  upon  the  foregoing  esti- 
mated population  was  18.1  per  1,000  living.  This  rate  was  con- 
siderably less  than  that  of  1896. 

Sexes,  —  The  number  of  deaths  of  males  was  19,622,  or  50.5  per 
cent,  of  the  whole  number  of  deaths  of  those  whose  sex  was  known  ; 
and  the  deaths  of  females  were  19,270,  or  49.5  per  cent.  There 
were  27  in  which  the  sex  was  not  stated  in  the  returns. 

Ages.  —  The  deaths  shown  by  four  groups  of  ages,  as  recom- 
mended by  Korosi,  were  as  follows  :  — 

*  The  town  of  Montague  has  failed  to  make  the  necessary  returns  in  each  year  since  the  law 
was  enacted.  Hence  it  has  become  necessary  to  complete  the  returns  for  that  town,  as  far  as 
po0sible,  from  other  sources. 


640 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


A0E8. 

Deaths. 
1807. 

PKSCBHTAOBt  OV 

All  Deaths. 

AOBS. 

Deaths. 
18»7. 

PntcarrAoaa  or 
All  Dbatbi. 

1907. 

is»e. 

1 
1 

I 

Under  1  year, 
lto20,  . 

9,106 
6,996 

28.47 
18.08 

1 

24.97 

17.75 

1 

20  to  50, 
50  and  over, 

9,684 
13,016 

24.96     1      24.97 
'      83.54           Ca 

^ 

The  deaths  of  infants  under  one  were  9,108,  or  23.47  per  cent- 
of  the  total  mortality,  and  those  of  children  ander  five  years  were 
13,281,  or  34.23  per  cent,  of  the  total  mortality. 

All  of  the  percentages  in  this  table  are  estimated  upon  the  number 
of  deaths  of  persons  whose  ages  were  specified  in  the  returns.  Tlic 
total  number  of  deaths  in  which  the  age  was  not  specified  was  115. 

Months  and  Quarters.  —  The  number  of  deaths  in  each  quarter  of 
the  year  is  shown  in  the  following  table  :  — 


Deaths. 


First  quarter,     , 
Second  quarter. 
Third  quarter,  . 
Fourth  quarter, 
ToUl,  . 


10,298 
9,201 

10,662 
8,758 


88,919 


PSBCatfTAOBa 


1S»7. 


26.46 
23.64 
27.40 
22.50 


100.00 


t3.5« 

2S.f7 

tl.U 


1M.09 


The  intensity  of  the  seasonal  death  rate  is  shown  in  the  following 
table,  the  method  employed  being  explained  on  page  633  in  Seciioo 
m.,  relating  to  disease  notification  :  — 


Seasonal  Intensity  of  the  Death  Rale. 


Mean  Dally 

Deaths 
per  Month. 

1897. 

Ckntesimal  Ratio. 

Mean  Daily 

Deaths 
per  Month. 

1S»7. 

'  CSSTBSOti 

1»»7. 

r 
1 

uc.  Katbl 

1S»7. 

189«. 

^m*. 

January,     . 

107.2 

100.5 

90.84 

August, 

122.7 

1 

U5^ 

;  1».38 

February,    . 

114.2 

107.1 

96.08 

September, . 

108.5 

101.8 

1 

,   IM.9 

March, 

121.6 

114.1 

97.56 

October,      . 

100.0 

83.8 

*   s.aB 

April,  . 

111.2 

104.3 

108.51  ' 

NoTember, . 

93.1 

87.3 

tS.M 

May,    . 

101.2  : 

I 

91.0 

94.9 
85.8 

96.22 
89.40 

December,  . 
Annual  mean. 

92.4 

96.T 

M.G 

June,  . 

106.6 

100.0 

Mi.« 

July,    . 

116.2 

109.0 

188.24 

1 
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The  figures  in  the  foregoing  table  indicate  a  greater  uniformity  in 
the  death  rate  throughout  the  year,  comparing  one  month  with 
another,  than  is  shown  by  the  figures  of  1896,  and  reference  to  the 
reports  of  the  two  preceding  years  also  shows  a  more  uniform  death 
rate  than  those  of  1894  and  1895,  which  would  indicate,  when  taken 
in  connection  with  an  examination  of  the  table  of  causes  of  death, 
a  more  healthful  year. 

In  the  two  years  having  the  highest  death  rates  in  Massachusetts 
in  the  past  half  century  (1849  and  1872)  the  maximum  departures 
from  the  yearly  means  were,  respectively,  83.4  per  cent,  in  August, 
1849,  and  40  per  cent,  in  August,  1872,  while  the  greatest  in  1897 

was  only  15.1  per  cent.,  in  August. 

* 

Causes  of  Death. 

Table  IV.  presents  the  mortality  of  the  cities  and  towns  embraced  in 
this  summary,  classified  by  causes  of  death  for  the  year  1897.  The 
same  figures  are  again  presented  in  a  condensed  form  in  Table  V., 
wherein  the  comparative  mortality  from  different  diseases  and  groups 
of  diseases  for  the  four  years  during  which  the  law  has  been  in  oper- 
ation may  be  examined. 

From  this  table  it  appears  that  there  has  been  a  decided  decrease 
in  the  death  rate  from  nearly  all  of  the  causes  of  death  enumerated 
in  the  table,  the  principal  improvement  being  shown  in  the  infectious 
diseases  near  the  top  of  the  column.  It  is  a  source  of  much  satisfac- 
tion to  note  that  marked  changes  have  taken  place  in  the  death  rate 
from  those  diseases  which  are  clearly  preventable,  and  which  may  be 
taken  as  an  index  of  better  sanitary  organization  and  work  in  the 
cities  and  towns  named  in  the  list.  Consumption,  diphtheria,  typhoid 
fever,  puerperal  fever,  and,  in  a  measure,  cholera  infantum,  are  dis- 
eases which  yield  to  the  action  of  human  agencies ;  and  in  every  one 
of  these  there  was  a  marked  drop  in  the  death  rate,  not  only  as  com- 
pared with  that  of  1896,  but  also  with  that  of  the  three  preceding 
years  embraced  within  the  operations  of  the  statute  of  1893. 

There  are,  however,  indications  that  these  death  rates  are  based 
upon  an  estimate  of  population  which  is  too  high,  although  estimated 
upon  careful  and  exact  methods.  Comment  has  often  been  made  in 
these  reports  upon  the  fact  that  estimates  made  in  intercensal  years 
are  liable  to  error  in  either  direction,  and  that  no  method,  either 
arithmetical,  geometrical  or  otherwise,  can  produce  exact  results  in 
the  absence  of  other  definite  knowledge.     It  was  for  this  reason  that 
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the  tables  of  death  rates  made  up  from  the  total  estimated  popola- 
tion  have  been  published  in  parallel  columus,  together  with  the  per- 
centages of  the  total  mortality  in  each  of  the  annual  reports  since 
and  including  1892  (see  pages  xlviii,  xlix,  twenty-fourth  annual 
report,  1892),  and  especially  in  the  very  full  report  of  last  yemr, 
embracing  the  statistics  of  forty  years  (1856-95). 

The  table  of  percentages  of  total  mortality  acts,  in  a  measure,  aa 
a  check  or  control  in  case  of  erroneous  estimates  of  population.  It 
IS  for  this  reason  that  a  similar  condensed  statement  is  here  iDtro- 
duced  in  Table  V. 

The  changes  in  the  death  rate  from  consumption,  typhoid  fever 
and  puerperal  fever  (see  child-birth  in  report  of  1896,  page  804) 
have  been  quite  fully  treated  in  the  last  annual  report.  To  these 
may  be  added  the  later  comments  on  the  changes  in  the  death  rate 
from  diphtheria,  which  appear  in  the  figures  of  the  past  three  years. 
The  fact  that  an  apparent  decrease  is  shown  in  such  causes  of  death 
as  suicide  and  accident,  which  clearly  is  not  due  to  active  sanitary 
measures,  lends  support  to  the  theory  of  a  high  estimate  of  popula- 
tion. A  careful  examination  of  the  figures  in  Table  V.  would  seem 
to  indicate  a  lower  annual  rate  of  increase  from  1895  to  1897  than 
the  2.2  per  cent,  which  prevailed  from  1890  to  1895. 

The  following  preventable  causes  of  death,  consumption,  measles, 
scarlet-fever,  diphtheria,  whooping-cough,  typhoid  fever,  puerperal 
fever  and  cholera  infantum,  together  constituted  27.2  per  cent,  of 
the  total  mortality  in  1894,  but  had  fallen  off  successively  to  24.2, 
24.2  and  21.9' in  the  three  succeeding  years,  while  the  principal 
acute  lung  diseases,  diseases  of  the  heart,  brain,  kidneys,  cancer, 
suicide  and  accident  had  increased  from  35.7  per  cent,  of  the  total 
mortality  to  36.9,  36.9  and  38.5  per  cent,  in  the  three  BucceaaiTe 
years. 

These  all  combined  constituted  the  greater  part  of  the  total  mor- 
tality in  each  of  the  four  years  1894-97,  and  of  the  diseases  specified 
in  the  table  entitled  the  **  Balance  of  Mortality, '^  in  the  last  annual 
report,  page  812. 

The  only  cause  of  death  which  showed  a  very  marked  increase  in 
its  death  rate  over  that  of  previous  years  was  cerebro-spinal  menin- 
gitis, which  prevailed  as  an  epidemic  through  the  spring  and  early 
summer  of  1897,  and  gave  rise  to  the  special  investigation  ordered 
by  the  Board,  the  results  of  which  have  been  published  in  a  separate 
document. 
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Table  I. 


Rjcrosnxo  Cmu  avd  Towm. 


Estimated 

l^>paUltioD, 

1897. 


Admms,       •       •       .       •       • 

Amesbnry 

Andover 

Arllogtoo, 

Athol 

AttleboroQgh,    .       .       .       . 

Bbvbrlt 

Bl*ek«tone,        .       •       •       . 

Boston, 

Bralntret, 

Bbocktom,        •       .       .       • 

Brooklloe 

Cambridob,      .       •       •       . 

Cbblsba 

Chicopbb, 

CaotoD 

OoDcord,     .       .       .       .       . 

Daovers, 

DMlham, 

Btbbbtt 

Fall  Ritbb,  .... 
fxtchbubo,  .  •  •  . 
Framlngham,     .       .       .       • 

Fntnklio, 

Oardner. 

Oloucbstbe,     .       .       •       . 

On/toD, 

Oraeofleld,  .  •  .  . 
Hatbrbill,      .       .       .       . 

HOLTOKB,  ..... 

Hadsoo, 

Hyde  Park,  .... 
Lawrbncb,  .... 
LeomlDtter,       .       .       •       . 

LOWBLL, 

LjNV,  ..... 

Maldbm, 

MarblehMd 

Marlborough,. 

Mbdforo 

MelroM, 

MethaeD, 

Mlddleboron^,  .  . 
ICUford, 


7,286 

10.060 

0,146 

6,860 

7,782 

8,672 

12,200 

6,900 

617,782 

6,406 

86,808 

17,788 

86,812 

82,716 

17,368 

11,026 

6,478 

8,471 

7,246 

22,846 

06,010 

28,802 

0,620 

6,268 

0,484 

20,776 

6,140 

6,610 

81,406 

42,864 

6,662 

12,478 

66,610 

0,087 

87,108 

66,220 

82,804 

7,468 

16,446 

16,882 

13,848 

6,040 

6,038 

0,080 


KspoKTuro  CiT»a  Ain>  Towxs. 


EtUmAted 

PopalAtlon, 

1897. 


MlUbnry,    . 
Milton, 

MoDtagae,*        • 
NaUok. 

Nbw  Bbdford, 
Nbwbdrtport, 
Nbwton,    . 
North  Adams, 
Northampton, 
North  AttleboroQgh, 
Nortbbrldge,      . 
Orange,      .  . 

Palmer,       . 
Peabody,    . 

PiTTSFIBLD, 

Plymonth,  . 

QUINOT,       • 

Kevere, 
Bockland,  . 
Bockport,  . 
Salbm, 

bombr^illb,     . 
Sontb  bridge, 
Spenoer,     .       .       . 

8PRINOFIBLD,     . 

Btooeham,  . 
Stoughtoo,  • 
Taunton,  .       . 
Wakefield, . 
Waltbam, 
Ware, 
Watertowo, 
Webster,     . 
Weetboroagh,    . 
Westfleld,  . 
West  Springfield, 
Weymouth, 
Whitman,  . 
Willlamstowo,  . 
Winchester,  . 

WOBUBN,    . 
WORCBSTBR,      . 


Total, 


6,630 

6,014 

6,602 

8,602 

62,416 

14,794 

28,000 

20,860 

17,448 

6,616 

6,668 

6.677 

6,003 

10,646 

21,801 

8,218 

22,662 

8,126 

6.647 

6.760 

86,062 

67,077 

8,488 

7,160 

64.700 

6,336 

6.440 

27.812 

8.882 

21.812 

7,770 

8,074 

8,106 

5,261 

11,006 

6,643 

11,461 

6,264 

6,168 

6,666 

14,449 

106,060 


2,140,001 


*  Montague,  no  reloms;  data  eompUed  from  town  report. 
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Table  V. 

Deaths  from  Specified  Causes,  1897.  Death  Rates  per  20,000(1894-97).    Deaths 

per  1,000  from  All  Causes  {1894-97). 


Deaths, 
1887. 

MOBTAUTT  PBB  10,000  OF 
THK  ForULATlOV. 

CAUSk*. 

Oausm  or  Dbatb. 

• 

• 

1 

• 

i 

i 

• 

1 

t 

i 

• 

I 

OonrampUoo 

4,080 

10.01 

20.00 

21.10 

22.84 

106.00 

100.76 

110.46 

1U.M 

MeMtot, 

122 

0.67 

0.68 

0.46 

0.86 

8.18 

2.72 

2.88 

l.Tt 

8oarlet*fever,         .... 

288 

1.82 

1.00 

2.00 

2.06 

7.27 

6.50 

10.84 

u.ei 

Dlphtberla  and  eroap, . 

1,287 

6.76 

7.20 

7.88 

0.21 

81.78 

87.80 

41.05 

40.81 

WhooplDg-eoogh,  •       • 

165 

0.72 

1.01 

1.04 

1.88 

8.08 

6.22 

6.42 

0.54 

Typhoid  fever,      .... 

600 

2.87 

2.77 

2.00 

8.20 

18.08 

14.88 

18.88 

10.18 

Cerebro.eploal  meolngltlt,  . 

667 

2.60 

1.64 

1.81 

1.40 

1.48 

0.80 

0.04 

0.78 

Bryelpelme, 

06 

0.44 

0.62 

0.66 

0.61 

2.44 

2.70 

2.00 

1.08 

Pnerperal  ferer,    .... 

60 

0.27 

0.87 

0.41 

0.68 

1.62 

1.01 

2.14 

1.71 

InflaeDsa, 

287 

1.10 

0.62 

1.78 

1.28 

0.00 

2.07 

0.01 

0.88 

Malarial  fever,      .... 

60 

0.28 

0.28 

0.20 

0.28 

1.28 

1.44 

1.87 

1.4A 

Cholera  tDfaDtam, 

2,084 

0.09 

18.28 

10.00 

18.02 

68.66 

08.62 

66.78 

06.74 

Dyaeotery, 

171 

0.70 

1.48 

0.80 

0.87 

4.80 

7.06 

4.16 

4.41 

Diarrh<ea  and  cholera  morbna,  . 

420 

2.00 

2.47 

2.00 

2.68 

11.02 

12.80 

10.80 

12.84 

PneamoDla, 

8.004 

17.18 

17.70 

17.61 

10.21 

04.02 

02.04 

01.28 

82.40 

BroDchltU, 

1,248 

6.81 

0.04 

0.10 

0.01 

82.07 

81.81 

88.00 

88.08 

Diaeaaet  of  the  heart,  • 

8,186 

14.81 

16.86 

16.44 

14.02 

81.84 

70.68 

80.47 

74.88 

cord 
DleeaM*  of  the  kldoeya,      . 

2,844 
1,870 

18.28 
0.42 

12.41 

0.87 

18.81 
0.00 

14.14 
0.48 

78.08 
86.48 

04.81 
86.02 

09.87 
80.27 

n.80 
8U8 

Cancer, 

1,208 

0.01 

0.12 

4.47 

6.02 

88.86 

81.73 

23.29 

80.  U 

Balctde, 

210 

0.08 

1.00 

1.00 

0.80 

6.40 

6.50 

5.56 

4.88 

Accident, 

1,121 

6.21 

6.08 

6.81 

6.40 

28.80 

20.42 

80.80 

2T.48 

Unknown  or  Ul-deflned  eaaees,  • 

M6 

2.77 

8.16 
10.80 

2.88 

2.02 

1.68 

1.08 

1.24 

1.08 

All  CAiTtBS,  .... 

88,010 

18.10 

10.10 

10.00 

- 

- 

- 

The  population  upon  which  the  foregoiDg  death  rates  are  calculated 
is  estimated  for  1897  by  the  usual  rule,  from  the  rate  of  increase  in 
the  foregoing  five-year  period  (1890-95). 
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HEALTH  OF  TOWNS. 


The  following  abstract  has  been  compiled  from  the  reports  of  local 
boards  of  health,  and  contains  the  principal  points  of  sanitary  inter- 
est, selected  from  those  reports  which  have  been  forwarded  to  the 
office  of  the  State  Board. 

Adahs. 

Heretofore,  many  cases  which  were  very  mild  and  would  hardly  be  re- 
garded as  diphtheria  have  not  been  reported  to  the  board,  but  under  the 
present  system  of  diagnosing  cases,  by  the  use  of  culture  tubes,  all  cases, 
whether  mild  or  severe,  are  reported. 

The  board  has  taken  every  precaution  during  the  past  year  to  prevent 
the  spreading  of  contagious  diseases,  and  twice  resorted  to  closing  the 
Bchools,  which  resulted  each  time  in  a  very  decided  decrease  in  the  spread 
of  the  disease. 

The  keeping  of  swine  within  the  fire  district  has  resulted  in  so  many  and 
such  frequent  complaints  against  this  nuisance  that  the  board  has  been 
compelled  to  take  action,  and  has  made  the  following  regulation :  — 

All  persons  are  hereby  forbidden  to  keep  swine  within  the  limits  of  the  fire 
district,  in  the  town  of  Adams,  Mass.,  on  and  after  April  1, 1898,  except  those 
having  a  special  license  for  the  keeping  of  the  same.  The  board  reserves  the 
right  to  revoke  the  license  for  the  keeping  of  said  swine  at  any  and  all  times, 
when  the  rules  and  regulations  for  the  keeping  of  said  swine  are  not  complied 
with. 

The  board  recommends  that  the  town  erect  a  slaughter  house,  and  charge 
each  licensed  butcher  a  nominal  sum  for  slaughtering  there. 

Amesburt. 

We  point  with  a  great  amount  of  pride  to  the  fact  that  the  milk  supply 
of  Amesbury  at  the  present  time  is  of  an  exceedingly  high  order.  The 
regnlatiofn  pertaining  to  the  milk  supply  met  with  a  willing  response  from 
all  the  producers  except  two  out  of  town.  One  of  these  thought  better  of 
it  later,  and  complied  with  the  request.  The  other  was  brought  into  court 
and  fined.  He  appealed  to  the  superior  court.  He  pleaded  guilty  in  the 
superior  court,  and  his  case  was  placed  on  file. 

The  question  of  how  to  dispose  of  the  dead  bodies  of  animals  killed  by 
order  of  the  State  still  comes  up  for  consideration.  This  board  recom- 
mends that  a  small  appropriation  be  voted  to  either  erect  or  secure  the  use 
of  a  small  slaughter  house  where  this  work  can  be  done.  A  small  furnace 
is  necessary  to  cremate  the  viscera  of  these  animals. 
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All  unhealthy  cows  found  by  the  inspector  in  New  Hampshire  were  dis- 
posed of  so  that  the  milk  should  not  be  sold  in  Amesbnry. 

DipJUheria. — A  little  more  than  twenty-five  per  cent,  of  those  cases 
treated  without  antitoxin  proved  fatal.  Of  those  treated  with  antitoxin, 
one  hundred  per  cent,  recovered. 

Arlington. 

During  the  past  year  the  town  has  been  singularly  free  from  any  epidemic 
of  contagious  disease. 

Our  statistics  show  that  in  1894  there  were  reported  13  cases  of  diph- 
theria and  87  cases  of  scarlet  fever ;  in  1895, 40  cases  of  diphtheria  and  20 
cases  of  scarlet  fever ;  in  1896,  20  cases  of  diphtheria  and  7  cases  of 
scarlet  fever ;  in  1897,  8  cases  of  diphtheria  and  10  cases  of  scarlet  fever. 
During  these  four  years  the  population  of  the  town  has  steadily  increased, 
while  the  number  of  cases  of  diphtheria  and  scarlet  fever  has  steadily 
decreased. 

Attleborouoh. 

It  has  been  our  custom  not  to  require  the  head  of  the  family  or  other 
members  working  in  shops  to  remain  at  home  or  absent  themselves  from 
their  various  vocations,  provided  the  sick  person  is  kept  in  an  apartment 
away  from  the  living  rooms,  and  that  they  have  nothing  to  do  with  the  care 
of  the  patient.  This  rule  has  worked  well  and  will  be  followed  by  as,  no- 
less,  as  a  result  of  carelessness  or  otherwise,  the  health  of  the  commonity 
seems  to  be  imperilled. 

The  almost  universal  use  by  physicians  of  the  antitoxin  serum  in  the 
treatment  of  diphtheria  has  robbed  that  disease  largely  of  its  terrors. 
Early  in  the  year  the  local  board  availed  itself  of  the  offer  of  the  State 
Board  to  furnish  free  to  towns  this  serum,  and  we  have  had  kept  in  one  of 
the  drug  stores  in  town  a  supply  sufficient  to  furnish  this  wonderful  agent 
for  immediate  use  by  physicians.  Forty-five  bottles  were  used  during  the 
year.  This  action  of  the  State  Board  seems  to  us  to  be  of  the  greatest 
benefit  to  the  community,  and  we  trust  that  they  will  continue  to  fumisk 
this  valuable  remedy,  which  otherwise,  from  its  great  cost,  would  be  alQM)sl 
denied  many  people. 

Beverlt. 

We  have  introduced  the  new  formaldehyde  gas  generator  for  fumigating, 
and  find  it  very  satisfactory. 

Boston. 

The  total  number  of  deaths  for  the  year  was  11,154,  a  decrease  from  the 
previous  year  of  480  deaths.  The  death  rate  for  the  year,  as  calculated 
on  an  estimated  population  of  528,912,  was  21.08  per  1,000  inhabitants. 
This  rate  is  less  by  1.45  than  that  of  the  previous  year,  and  the  lowest 
since  1879. 
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Infant  Mortality,  —  The  percentage  of  deaths  under  one  year  in  1885 
was  30.0 ;  in  1890  the  percentage  was  26.78,  and  in  1895,  26.35.  A  table 
has  been  constracted  on  the  following  method,  which  is  generally  admitted 
to  be  accurate,  viz.,  deaths  under  one  year  of  age  to  100  births.  The  de- 
crease in  this  table  is  notable. 


Deaths  under  One  Year 

of  Age, 

to  each  100  Births. 

TSABS. 

• 

• 

i 

• 
m 

• 

1 

• 

p4 

• 

i 

• 

• 

1 

m 

• 

S 

• 

1 

• 

i 

• 

i 

m 

• 

i 

• 

I 

m 

i 

PerMDtaget, 

l».l 

10.8 

18.« 

17.6 

18.8 17.8 

18.2  17.0 

17.5 

18.3  17.2 18.5  18.6 18.8  U.7 

Medical  Inspection  of  Schools,  —  The  number  of  cases  of  infectious  dis- 
eases found  in  the  schools  during  1897  has  been  less  than  in  previous  years, 
as  would  be  expected  in  the  great  falling  off  in  the  total  cases  in  the  city. 
The  attention  and  watchfulness  of  the  inspectors,  howeyer,  have  continued, 
and  with  marked  effect,  not  only  in  pointing  out  a  large  number  of  cases 
and  causes  of  sickness,  but  in  creating  a  larger  interest  in  the  physical  wel- 
fare of  the  school  children. 

Summary  of  Reports  of  Medical  Inspectors  of  Schools  for  1897, 

Specific  infectious  diseases, 495 

Oral  and  respiratory  diseases, 8,638 

Diseases  of  the  ear, 91 

Diseases  of  the  eye, 489 

Diseases  of  the  skin, 2,775 

Miscellaneous  diseases, 5,289 

Total  nnmber  of  examinations, 12,777 

Number  recommended  to  be  sent  home, 2,781 

Number  of  consultations  with  teachers  (about  pupils  returning 

to  school), 927 


Lodging-houses,  —  The  personal  experience  of  the  board  of  health  war- 
rants the  conclusion  that,  to  measurably  check  the  fostering  of  immoral 
and  unclean  habits  of  men  and  their  crowding  into  ill-fitted  and  dangerous 
buildings,  as  well  as  for  the  welfare  of  the  better  disposed,  it  is  necessary 
to  make  and  enforce  wholesome  regulations  for  the  construction,  equipment 
and  care  of  all  cheap  lodging-houses,  and  to  this  end  the  following  rules 
and  regulations  have  been  adopted :  — 

1.  The  means  for  light  and  ventilation  shall  be  satisfactory  to  the  board  of 
health,  and  beyond  the  control  of  lodgers. 

2.  All  floors  and  stairways  shall  be  sound,  smooth,  and  either  painted  or  shel- 
lacked. 
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3.  There  shall  be  allowed  not  less  than  three  hundred  cubic  feet  of  space  to 
each  lodger  in  sleeping-rooms. 

4.  Open  and  spacious  dormitories  shall  be  preferred. 

5.  Single  or  small  rooms  shall  be  allowed  onlj  in  exceptional  cases,  and  then 
only  with  fireproof  partitions. 

6.  No  carpeting  shall  be  allowed  on  floors  or  stairways. 

7.  There  shall  not  be  less  than  two  horizontal  feet  between  the  sides  of  any 
two  beds. 

8.  All  bedsteads  shall  be  single,  and  of  iron. 

9.  Blankets  shall  be  required  and  *' comforters^*  shall  be  prohibited. 

10.  Mattresses  shall  be  covered  with  a  waterproof  covering. 

11.  No  person  shall  be  allowed  to  retire  or  sleep  in  his  day  clothing. 

12.  No  person  who  is  not  clean  shall  be  allowed  to  retire  without  a  bath. 

13.  Water-closets  (one  to  every  twenty  lodgers),  lavatories  and  shower-bath, 
with  hot  and  cold  water,  all  with  open  plumbing,  shall  be  furnished  on  each 
floor,  and  the  floors  to  same  shall  be  of  marble,  slate  or  concrete. 

14.  All  movable  receptacles  for  excretions  are  prohibited. 

15.  Smoking  in  sleeping-rooms  is  prohibited. 

16.  All  stairways,  fire-escapes  and  other  means  of  exit  in  case  of  fire  shall  be 
in  accordance  with  the  statutes  and  ordinances  on  that  subject,  and  to  the  satisfac- 
tion of  the  building  commissioner. 

17.  Stoves  for  heating  shall  be  allowed  only  under  the  most  favorable  condi- 
tions for  safety. 

18.  The  use  of  portable  kerosene  lamps  is  prohibited. 

19.  A  reliable  person  or  persons  shall  be  in  attendance  at  all  hoars  of  the 
night 

Disinfection. — The  amount  of  disinfection  in  dwellings  dunng  the  past 
year  has  fallen  off  somewhat,  owing  to  the  smaller  number  of  cases  of  diph- 
theria and  scarlet  fever,  while  the  care  and  completeness  of  this  work  bis 
been  greatly  improved,  and  our  means  for  finding  and  dealing  with  infec- 
tious diseases  have  largely  increased  and  been  rendered  more  effective. 
The  new  agent,  formaldehyde  gas,  which  was  put  in  use  here  in  Januaryt 
1896,  and  mentioned  in  our  last  annual  report,  has  proved  soflSciently  ef- 
fective to  warrant  its  general  use  as  a  surface  disinfectant  in  place  of  the 
sulphur-dioxide  process.  The  steam  plants  for  disinfection  in  the  c\ty  and 
at  quarantine  have  been  continued  in  active  use,  as  have  also  been  the 
bichloride  of  mercury  and  the  chloride  of  lime.  The  following  table  pre- 
sents a  list  of  the  diseases  and  of  the  infected  articles  and  places  toe  which 
this  work  has  been  done  :  — 

Diphtheria, 2,984 

Scarlet-fever, 1,583 

Measles, 10 

Phthisis, 18 

Small  pox, 11 

Glanders, 107 
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Miscellaneous, 4 

Infected  bedding,  etc.  (lots), 42 

Infected  clothing  (lots), 29 

Infected  books,  etc.  (lots), 11 

Infected  carriages  (lots), 7 

Infected  schools  (lots), S 

Rooms  disinfected, 9,477 

Garbage  and  Refuse  Disposal, — The  board  is  gratified  in  being  able  to 
state  that  the  outlook  for  the  erection  of  plants  by  the  city  for  greatly  im- 
proved methods  of  disposal  of  garbage  and  other  refuse  of  the  city  is  good. 
The  proposed  reduction  plant  at  ^^  Calf  Pasture"  would  do  away  with  sev- 
eral serious  garbage  nuisances  in  the  city,  and  the  proposed  incinerating 
plant  for  the  combustible  refuse,  on  Albany  Street,  would  abate  a  nuisance 
at  Fort  Hill  wharf,  and  relieve  the  harbor  and  beaches  of  collections  of 
most  obectionable  materials. 

Bakeries,  —  Under  the  law  governing  bakeries,  844  of  them  have  been 
examined,  and  alterations  made  so  as  to  comply  with  the  law.  All  water- 
closets  have  been  removed  from  the  bakeries  and  wash-rooms  provided.  In 
all  cases  where  there  was  direct  communication  between  stables  and  bak- 
eries, partitions  have  been  built  and  direct  communication  cut  off.  All 
bakeries  have  been  whitewashed  once  in  three  months,  according  to  the 
law.  In  two  instances  the  owners  of  bakeries  which  were  connected  with 
stables  were  obliged  to  remove  their  horses  to  other  places,  as  satisfactory 
alterations  could  not  be  made  within  their  establishments. 

Public  Baths, — There  were  eighteen  bath-houses  in  operation  during  the 
year  1897,  which  were  used  by  the  public  to  the  extent  shown  in  the  follow- 
ing summary :  — 


18»«. 

1997. 

Total  men  and  boys, 

Total  women  and  girls, 

611,894 
189,341 

636,360 
120,916 

Total  of  both  sexes, 

801,236 

667,276 

Stables,  —  The  number  of  applications  for  the  occupation  of  stables  dur- 
ing the  year  was  267.  Of  this  number,  198  were  granted,  86  were  refused, 
8  were  withdrawn  and  16  are  awaiting  action. 


Extracts  from  Reports  of  Medical  Inspectors, 

Daring  the  past  year  469  persons  dying  without  a  physician  in  attendance  have 
been  reported  to  this  office.  In  all  these  cases  a  personal  visit  has  been  made, 
the  body  examined,  and  a  probable  diagnosis  made  before  granting  a  permit  for 
burial.    Five  cases  were  referred  to  the  medical  examiner  for  invest! oration. 
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Inficlioua  Diaeaata. — Twenty-four  cases  of  eruptive  diseases,  reported  m  small- 
pox, have  been  examined  during  the  year.  Ten  of  these  were  found  to  be  smaJI- 
poz.  Id  these  cases  prompt  isolation,  removal  to  the  hospital,  disinfection  of  the 
premises  and  vaccination  of  those  that  had  been  exposed  preveoted  any  spread  of 
the  disease. 

Three  thousand  three  hundred  and  ninety-eight  cases  of  diphtheria  and  1,938 
cases  of  scarlet  fever  were  reported  the  past  year.  Each  case  has  been  inresti- 
gated,  and  a  report  made  whether  or  not  the  case  was  properly  isolated.  Id 
many  cases  isolation  was  not  approved,  and  these  cases  were  sent  to  the  hospital, 
and  when  necessary  an  order  was  obtained  for  a  forcible  removal. 

Three  thousand  one  hundred  and  fifty-sis  persons  have  been  vaccinated ;  1,330 
persons  have  received  certificates  of  vaccination,  such  persons  having  returned 
and  proven  themselves  entitled  to  certificates. 

Animals  killed  at  AbaUoir. 

Cattle 31,030 

Calves 16,217 

Sheep 55,040 

Swine 6,969 

Total 99,246 


Animals  condemned. 

MonMr. 

(S2K. 

Cows 

68 
1 
3 
1 

6 

27.858 

1,540 

1,600 

79 

Diseaaea  found  among  Animals  after  having  been  killed  and  dressed  al  IMe  AbaUoir, 
neeessilating  the  Condemning  of  the  Carcasses. 
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Tuberculosis.  — The  following  table  shows  the  percentage  of  taberculosis 
in  cattle  killed  at  the  abattoir :  — 


Clam  of  Ajtimals. 

Komber 
Beoeired. 

ToberealotU. 

PeroenUge. 

Whole  number  of  all  kinds,      .... 
Cows  from  eastern  States,         .... 
Bulls  from  eastern  States,         .... 
Steers  from  eastern  States,       .... 
Cows  from  western  States,        .... 
Steers  from  western  States,      .... 

21,020 

2,044 

260 

833 

18,392 

70 

66 

3 

1 

0.833 
3.229 
1.200 

Under  the  head  of  ''  Cows  from  eastern  States  "  is  anderstcAKl  those  ani- 
mals from  all  of  the  New  England  States,  including  Massachusetts. 

Glanders,  —  There  has  been  reported  to  the  board  of  health  during  the  past 
year  175  horses  under  the  suspicion  of  having  glanders  or  farcy.  Of  these, 
IS,  on  examination,  were  found  to  be  affected  with  some  other  disease,  8 
could  not  be  found,  and  153  proved  to  have  glanders,  and  were  at  once 
reported  to  the  Board  of  Cattle  Commissioners.  Of  the  153  cases  of  glan- 
ders, 8  were  animals  which  were  found  in  Boston,  but  which  belonged  in 
some  other  city,  and  had  never  been  in  any  stable  in  this  city. 

Rxbies,  —  During  the  past  year  eight  dogs  have  died  within  the  city  with 
symptoms  suspicious  of  rabies.  One  dog  which  had  always  been  kept  with 
two  of  the  above  dogs  that  had  died  was  placed  in  quarantine  for  ninety 
days,  and  at  the  expiration  of  that  time  it  was  released  from  quarantine,  as 
no  symptoms  of  rabies  had  appeared.  A  dog  which  had  been  bitten  by  a 
rabid  dog  was  ordered  killed,  as  the  method  of  quarantine  was  insufficient, 
and  several  small  children  were  thereby  exposed  to  this  animal. 


Bridoewater. 

Early  in  February  two  oases  of  scarlet  fever  occurred  in  the  normal 
boarding  hall.  These  cases  were  quarantined  within  the  building,  and 
every  precaution  taken  to  prevent  the  spread  of  the  disease ;  nevertheless, 
from  previous  exposure,  several  more  cases  developed,  and  it  was  thought 
best  to  close  the  school  for  weeks,  to  prevent  the  further  spread  of  the  dis- 
ease. Meanwhile  great  care  was  taken  to  prevent  contagion  in  the  model 
school.  The  teachers  were  sent  away  from  Normal  Hall  to  board,  and  all 
observing  by  students  of  the  normal  school  was  for  the  time  prohibited. 
These  protective  measures  were  successful,  and  no  case  of  scarlet-fever 
occurred  in  the  model  school. 

On  the  return  of  the  normal  pupils  at  the  end  of  two  weeks  it  was  found 
necessary  to  provide  for  some  of  the  convalescents  who  were  not  yet  ready 
to  be  released  from  quarantine,  and  a  house  was  taken  on  Mt.  Prospect 
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Street  to  be  used  as  a  hospital.  To  this  hoase  these  patients  were  removed. 
Subsequently  other  cases  which  occurred  were  immediately  transferred  to 
the  hospital.  In  this  way,  after  much  anxiety  and  inconvenience,  the 
spread  of  the  disease  was  checked.  The  whole  number  of  cases  in  connec- 
tion with  the  normal  school  was  nineteen. 


Brockton. 

The  death  rate  for  the  year,  as  calculated  on  a  population  of  35,853  (the 
State  Board  of  Health's  estimate),  was  13.19  per  1,000  inhabitants.  This 
rate  is  less  by  4.95  than  that  of  the  previous  year,  and  the  lowest  with  one 
exception  for  nine  years. 

The  board  is  of  the  opinion  that  the  final  disinfection  of  the  premises 
where  there  have  been  contagious  diseases,  to  be  done  in  a  thorough  and 
reliable  manner,  should  be  done  by  a  person  under  the  immediate  supervi- 
sion of  the  board. 

Nearly  two  hundred  estates  were  connected  with  the  public  sewer  tke 
past  year. 

Brooklinb. 

With  a  population  of  18,147,  206  deaths  give  a  mortality  of  only  11.18 
per  1,000  inhabitanU  for  1897. 

As  an  important  aid  to  a  correct  diagnosis  in  cases  of  fever  suspected  by 
the  physician  to  be  typhoid,  the  board  has  arranged  for  free  bacteriological 
examinations,  which  compare  favorably  in  point  of  accuracy  with  tboee 
provided  by  the  board  for  the  diagnosis  of  tuberculosis  and  diphtheria. 

It  is  believed  this  test,  the  ^'  Widal  reaction,"  will  be  most  useful  in  the 
detection  of  light  or  '*  walking  cases"  of  typhoid,  the  class  of  cases  that 
are  most  dangerous  in  spreading  the  disease,  because  undetected  and  at 
large,  and  perhaps  engaged  in  the  milk  business. 

Intermittent  fever  (malaria)  has  been  less  prevalent  the  past  year  tiian 
during  the  previous  few  years.  Circulars  of  inquiry  sent  to  all  practising 
physicians  in  the  town  and  to  those  living  just  beyond  the  limits  brought 
out  the  fact  that  during  the  year  about  fifty  typical  cases  had  been  met  with. 

The  board's  hospitals  for  diphtheria  and  scarlet  fever  were  in  use  a  con- 
siderable part  of  the  year  for  the  prompt  isolation  and  care  of  the  very  firat 
cases  appearing  in  tenements  or  other  crowded  buildings,  thus  doing  much 
to  prevent  the  spread  of  these  dangerous  but  more  or  less  preventable  dis- 
eases, and  at  the  same  time  enabling  many  children  to  continue  in  school, 
who  otherwise,  though  well,  must  have  remained  out  for  many  weeks.  The 
free  bacteriological  examinations  provided  by  the  board  for  the  early  and 
accurate  diagnosis  of  diphtheria  have  been  very  extensively  availed  of,  and 
with  great  benefit  to  the  patients  and  their  families. 

In  April  formaldehyde  disinfection  of  rooms  after  scarlet  fever  and  diph- 
theria was  adopted,  and  since  that  time  has  been  in  successful  use. 
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The  subject  of  the  prevention  of  tuberculosis,  the  disease  which  destroys 
more  lives  than  all  other  communicable  diseases  combined,  has  recently 
received  serious  attention.  As  a  result,  the  board  printed  a  revised  and 
abridged  circular  of  the  Massachusetts  State  Board  of  Health  on  the  nature 
and  prevention  of  that  disease,  and  ordered  a  copy  to  be  sent  to  every  fam- 
ily in  town. 

The  need  of  improved  public  bathing  facilities,  often  urged  in  previous 
reports  of  this  board,  has  been  fully  met  by  the  new  public  bath-house,  over 
45,000  baths  having  been  taken  there  the  past  year. 

During  the  past  year  the  number  of  examinations  made  in  the  laboratory 
has  been  nearly  double  that  for  the  year  preceding,  and  the  scope  of  the 
work  has  been  increased  to  include  analysis  of  butter  as  well  as  milk  and 
vinegar. 

Cambridge. 

Complaints  investigated  and  nuisances  abated  during  the  year,         776 

Number  of  inspections  made, 3,023 

Number  of  subsequent  inspections, 4,180 

Total, 7.203 

In  view  both  of  the  present  situation  and  the  future,  the  city  has  no  more 
pressing  need  than  an  adequate  hospital  for  cases  of  infectious  diseases, 
and  we  earnestly  urge  that  a  site  be  at  once  secured  and  such  a  hospital 
established. 

The  medical  inspection  of  schools  has  been  continued  through  the  year 
on  the  same  lines  as  in  the  year  1896. 

The  diseases  discovered  in  the  schools  during  1897,  and  the  number  of 
cases  of  each  disease,  are  given  below :  — 

Chicken-pox, 21 

Diphtheria, 2 

Measles, 19 

Mumps, 8 

Pediculosis, 53 

Phthisis, 1 

Scarlet-fever, 4 

Whooping-cough, 13 

Diseases  of  ear, 4 

Diseases  of  eye, 28 

Diseases  of  skin, 17 

All  other  diseases, 42 

Total, 212 

The  number  reported  shows  an  increase  of  41  cases  over  the  number  re- 
ported in  1896. 
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The  report  on  ice  made  to  us  by  the  inspector  of  milk  shows  that  tbe 
condition,  fraught  with  danger  to  the  health  of  the  community,  which  ex- 
isted a  year  ago,  and  on  which  we  commented  at  length  in  our  report  for 
1896,  still  continues  in  existence. 

With  a  view  to  the  abatement  of  the  dangerous  and  filthy  practice  of 
spitting  in  street  cars,  a  practice  confined  almost  entirely  to  men,  the  board, 
at  a  meeting  held  July  28,  passed  the  following  regulation :  — 

The  board  of  health  of  this  city  hereby  adjudges  spitting  io  street  cars  to  be  a 
public  nuisance,  source  of  filth  and  cause  of  sickness,  and  prohibits  such  spitting 
upon  the  floor,  platform  or  any  other  part  of  any  street  car. 

Canton. 

We  again  repeat  what  we  said  in  our  report  of  last  year  in  reference  to 
sewerage  in  the  thickly  settled  portions  of  the  village,  as  it  is  a  matter  that 
will  very  soon  demand  serious  thought  and  attention.  We  respectfully 
suggest  that  this  question  be  given  due  consideration  in  the  near  future. 

Chicopee. 

The  sanitary  condition  of  the  city  of  Chicopee  during  the  year  1897  was 
better  than  in  former  years.  The  health  of  a  community  depends  iai^ely 
on  the  action  of  the  people,  and,  unless  the  people  will  voluntarily  comply 
with  the  regulations  of  the  board  of  health,  unsatisfactory  work  will  be  the 
result. 

The  board  recommends  the  adoption  by  the  city  of  the  collection  of  aU 
garbage  in  the  most  settled  parts  of  the  city. 

Concord. 

Our  agent  has  made  a  careful  inspection  of  each  house  and  bam  within 
the  limits  of  the  town.  The  condition  of  the  different  premises  examined 
varies  greatly,  as  it  would  be  natural  to  infer.  Taken  as  a  whole,  however, 
the  situation  has  improved  over  the  previous  year,  and  exhibits  a  decided 
advance  in  sanitation  during  the  last  five  years.  This  is  shown  in  the  re* 
duced  death  rate. 

During  the  past  month  we  have  caused  another  examination  of  dairy 
farms  to  be  made,  and  the  conditions  found  were  as  a  whole  not  as  satis- 
factory as  they  should  be,  and  what  we  have  a  moral  right  to  demand. 
About  56  per  cent,  were  found  in  first-class  condition,  in  regard  to  light, 
ventilation  and  cleanness;  21  per  cent,  were  fair;  and  23  per  cent,  de- 
cidedly bad.    The  first  duty  of  our  milk  producers  must  be  in  the  line  of 

greater  cleanness. 

Dan  VERS. 

The  greatest  question  before  the  board  has  been,  as  for  a  number  of 
years,  the  disposal  of  the  sewage  from  the  tanneries.  This  subject  has  en- 
grossed the  attention  of  the  State  Board  of  Health  for  a  number  of  yean 
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throughout  the  State,  and  it  is  a  subject  which  very  properly  comes  within 
the  sphere  of  the  State  Board  of  Health  for  a  solution.  Consequently  we 
have  very  frequently  called  upon  it  for  advice  as  to  the  best  way  of  remedy- 
ing the  nuisance  caused  by  the  sewage  from  factories  emptying  into  Crane 
River. 

The  diphtheria  epidemic,  which  started  last  year,  continued,  but  has  been 
kept  under  excellent  control  by  careful  isolation  of  cases.  We  wish  to 
express  our  great  confidence  in  the  value  of  the  serum  treatment  of  this 
dread  disease.  It  is  evident,  to  physicians  who  have  used  this  remedy, 
that  it  greatly  shortens  the  duration  of  the  disease,  and  cures  it  when 
administered  in  season.  Failure  results  only  when  it  is  used  too  late  in 
malignant  cases.  When  administered  early,  even  in  the  most  severe  cases, 
a  satisfactory  effect  is  apparent  in  a  short  time. 

An  apparatus  for  the  generation  of  formaldehyde  gas  for  disinfection  has 
been  purchased  by  the  board.  It  has  been  found  to  be  of  value,  and  we 
appreciate  it;  but  there  is  nothing  equal  to  the  thorough  cleansing  of 
infected  apartments  with  antiseptic  solution,  and  renewal  of  paper,  paint 
and  whitewash.  The  careful  isolation  of  patients  until  all  traces  of  disease 
have  disappeared,  together  with  thorough  disinfection  of  infected  apart- 
ments, will  be  insisted  upon  by  the  board  in  all  cases. 

Dedhah. 

The  sanitary  condition  of  the  town  during  the  past  year  has  caused  more 
trouble  than  in  any  of  the  previous  years.  More  complaints  from  over- 
flowing cesspools,  vaults  and  bad  drainage  have  been  received  than  have 
ever  before  been  made  in  any  like  period.  Over  170  complaints  have  been 
thus  made,  and  in  many  cases  the  remedy  is  difficult  and  expensive. 

For  the  proper  disposal  of  our  wastes,  and  protection  of  the  public  health, 
it  is  essential  that  the  town  should  take  immediate  steps  toward  relief  by 
the  construction  of  sewers. 

Everett. 

The  city  is  in  a  better  sanitary  condition  than  last  year,  as  many  cess- 
pools and  vaults  have  been  ordered  abolished  and  the  premises  connected 
with  the  sewer. 

The  number  of  deaths  from  consumption  during  the  year  was  five  less 
than  in  1896.    This  year  there  were  thirty-five  deaths  from  consumption. 

A  most  important  subject  that  the  board  has  at  present  under  considera- 
tion is  the  milk  supplied  to  the  inhabitants  of  our  city.  When  the  board 
of  health  is  empowered  to  have  authority  over  the  milk  supply,  we  may 
hope  to  see  milk  handled  by  dealers  who  are  responsible,  who  have  facilities 
to  mix  and  store  their  milk  in  buildings  separate  from  all  sources  of  infec- 
tion, kept  and  delivered  in  receptacles  that  are  thoroughly  cleansed,  and 
endorsed  by  the  board  of  health ;  and  not  until  then  can  we  hope  to  obtain 
milk  that  is  free  from  pollution. 
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We  recommend  that  the  inspector  of  milk  come  under  the  jurisdictiofi 
of  the  board  of  health. 

Ninety-seven  orders  have  been  issued  to  connect  buildings  with  the  sewer. 
One  hundred  and  one  orders  to  abate  nuisances  were  sent  or  served. 

There  were  three  hundred  and  fifty-seven  cultures  taken  during  the  year, 
and  fifty-one  houses  fumigated. 

Fall  River. 

The  system  of  disinfecting  premises  visited  by  contagion,  which  up  to 
the  month  of  April  last  year  had  been  done  by  burning  sulphur,  using 
three  pounds  to  each  one  thousand  cubic  foot  of  air  space,  was  then  substi- 
tuted by  the  use  of  formaldehyde  gas. 

By  the  timely  discovery  and  interference  by  the  board  at  tiie  beginning 
of  the  year,  what  threatened  to  assume  the  proportions  of  an  epidemic  of 
typhoid  fever,  through  carelessness  in  handling  milk  by  a  dealer,  was 
narrowly  averted.  This  dealer  used  a  tenement  in  a  house  in  which  typhoid 
fever  existed  as  a  storage  place  for  milk.  Investigation  of  several  cases 
of  the  disease  disclosed  the  facts  that  the  families  in  each  case  obtained 
the  milk  supply  from  this  dealer.  The  board  immediately  took  poeseseloa 
of  the  milk  and  utensils  belonging  to  this  dealer,  had  the  milk  destroyed, 
all  cans  and  measures  sterilized  and  the  cow  barn  disinfected,  after  which 
no  cases  attributable  to  this  milk  dealer  were  reported. 

By  a  new  regulation,  the  board  has  a  record  kept  of  the  source  of  the 
milk  supply  in  every  family  in  which  a  case  of  typhoid  fever  is  reported  to 
exist.  Provision  has  also  been  made  to  enable  physicians  to  confirm  the 
diagnosis,  in  all  cases  of  suspected  typhoid  fever,  by  the  Widal  test,  outfit 
and  full  printed  instructions  for  which  can  be  obtained  on  application  at 
this  office. 

The  board  furnishes  culture  tubes  and  outfits  for  taking  cultures  on  ap- 
plication at  the  office ;  and,  as  this  disease  demands  prompt  attention, 
physicans,  parents  and  guardians  of  children  suspected  of  having  the  dis- 
ease are  advised  to  lose  no  time  in  having  cultures  taken  and  the  true 
nature  of  the  disease  determined. 

Three  thousand  six  hundred  persons  were  successfully  vaccinated  at  this 
office  during  the  year.  The  following  table  gives  the  number  vaccinated  at 
this  office  each  year  since  1892 :  — 


1892, 
1893, 
1894, 


1,826 

1895, 

1,231 

1896, 

1.720 

1897, 

9418 
2,001 
3,600 


A  hospital  for  the  isolation  of  contagious  diseases  is  a  necessity  whidi 
has  existed  for  years  and  becomes  more  manifest  every  succeeding  year. 
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In  providing  such  a  hospital,  we  would  recommend  having  a  bacteriological 
laboratory  and  public  disinfection  station  attached ;  that  it  be  located  in 
some  sparsely  settled  section  of  the  city,  and  sufficient  land  secured  upon 
which,  in  case  of  emergency,  temporary  buildings  could  be  erected  for  the 
accommodation  of  patients. 

Under  act  of  Legislature  (1896),  constant  supervision  and  periodical 
inspection  of  the  various  bakeries  in  the  city  has  been  exercised  and  per- 
formed. 

The  inspection  of  all  cattle  within  the  city  has  been  thoroughly  made. 
The  carcasses  of  all  animals  killed  and  intended  for  food  have  been  ex- 
amined and  tagged  by  the  inspector,  who  attends  the  slaughter  of  all  such 
animals,  when  satisfied  that  they  are  free  from  disease. 

FiTCHBURG. 

The  report  shows  a  large  increase  in  the  amount  of  work  performed 
daring  the  year  in  all  its  departments. 

The  following  regulation  in  regard  to  spitting  in  public  places  was 
adopted  June  26 :  ^'  Spitting  in  public  conveyances  (street  cars,  hacks, 
carriages,  etc.),  public  halls  and  assembly  rooms  is  prohibited,  under 
penalty  provided  for  violation  of  rules  and  regulations  of  the  Board  of 
Health."  This  action  is  in  line  with  public  health  regulations  adopted  in 
progressive  cities  throughout  the  country.  Copies  have  been  posted  by  the 
street  railroad  company  in  all  its  cars  and  by  proprietors  of  public  halls  in 
various  instances,  and  have  brought  a  fair  degree  of  good  result. 

Among  the  important  questions  demanding  the  earnest  consideration  of 
the  city  government,  none  is  of  greater  importance  or  demands  earlier  con- 
sideration than  that  of  proper  and  effective  disposal  of  the  sewage  of  the 
city.  Certain  sections  of  the  city  demand  sewage  facilities  at  an  early  date, 
or  the  city  will  be  affected  with  an  epidemic  of  disease  that  will  prove 
vastly  more  expensive  than  the  construction  of  the  necessary  sewers  to 
relieve  the  congested  district. 

The  accumulation  of  sewage  and  offensive  matter  in  the  Nashua  River 
still  continues,  and  the  pollution  grows  greater  each  year,  and  will  soon  be 
a  standing  menace  to  the  health  of  this  community,  and  the  board  feels 
that  some  measures  ought  to  be  adopted  toward  carrying  much  of  the  sew- 
age matter  of  the  city  to  a  point  beyond  the  thickly  settled  portion  of  the 
community.  The  board  deems  this  of  sufficient  importance  to  demand  your 
early  consideration,  to  the  end  that  the  means  will  be  devised  toward  a 
proper  remedy.  We  would  ask  the  city  government  that  a  committee  be 
appointed  to  take  into  consideration  the  matter  of  a  sewerage  system  for 
the  city,  a  main  sewer  of  sufficient  size  with  properly  connecting  branches 
to  carry  the  sewage  below  the  city  proper,  and  report  upon  the  same  at  an 
early  date,  to  the  end  that  the  sewers  hereafter  constructed  may  be  con- 
nected and  carried  into  a  common  system. 
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Owing  to  the  growth  of  the  bacteriological  work  of  the  board,  we  would 
ask  that  a  room  be  assigned  us  and  that  an  appropriation  be  made  for 
properly  fitting  up  and  conducting  the  same.  This  plan  has  already  been 
adopted  in  several  cities  in  the  State. 

Together  with  other  boards  throughout  the  State,  this  board  has  in  view 
the  bringing  under  the  supervision  of  their  department  the  sources  of  milk 
supply,  including  premises  outside  of  the  city  as  well  as  inside,  where  milk 
is  produced  for  consumption  in  Fitchburg.  The  plan  contemplated  would 
be  an  inspection  of  all  such  premises  with  a  view  to  ascertaining  the  con- 
ditions existing,  and  to  make  the  issuing  of  licenses  dependent  on  sach 
conditions. 

The  board  has  taken  a  radical  departure  from  previous  methods  in  the 
matter  of  fumigation  and  disinfection.  The  new  disinfectant,  formalde- 
hyde, has  been  adopted  by  the  board,  and  is  used  in  all  cases  of  scarlet- 
fever,  diphtheria  and  membranous  croup  with  good  results.  This  has 
necessitated  the  doing  of  the  entire  work  of  fumigation  by  the  agents  of 
the  board,  and  as  a  consequence  considerable  extra  expense  has  been  en- 
tailed, but  with  the  result  of  the  work  being  done  properly,  which  has 
seldom  been  the  case  previous  to  this  time.  In  addition  to  this,  the  board 
has  distributed  in  all  cases  liquid  disinfectants,  as  it  has  been  found  by 
experience  that  in  many  cases  the  same  were  not  freely  used  when  not 
provided  by  the  board.  From  its  own  work  and  the  many  reports  re- 
ceived, the  board  is  perfectly  satisfied  of  the  virtues  and  effectiveness 
of  formaldehyde  as  a  disinfectant ;  but  it  is  of  the  opinion  that  many  im- 
provements are  yet  to  be  made  in  machines  before  the  best  results  can  be 
obtained. 

The  board  must  always  be  at  more  or  less  disadvantage  until  a  conta- 
gious disease  hospital  or  hospital  ward  is  provided.  It  is  safe  to  say  that 
good  isolation  is  impossible  in  at  least  one-half  of  the  cases  where  it  is 
needed  the  most,  and  therefore  a  contagious  disease  hospital  is  impera- 
tively demanded,  and  we  ask  that  one  be  provided  at  the  earliest  moment. 
Most  cases  occur  in  families  whose  means  and  room  are  too  limited  to 
allow  of  what  is  desired  in  this  direction.  In  many  cases  there  are 
several  members  of  the  family  who  are  employed  in  mills  and  in  factories 
where  large  numbers  of  people  are  congregated  together  in  one  room; 
under  such  conditions  the  danger  of  contagion  is  much  increased  unless 
the  said  members  are  debarred  from  employment  during  the  continuance  of 
the  case.  The  board  has  endeavored  to  enforce  this  as  a  regulation,  bat  it 
nearly  always  works  hardship,  and  it  is  a  question  if  wage-earners  can  or 
ought  to  be  thus  deprived  of  their  means  of  support  without  compensation 
from  the  authority  depriving  them.  With  a  contagious  disease  hospital  or 
ward  this  difficulty  could  be  avoided,  beside  removing  the  danger  of  con- 
tagion. 
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Franklin. 

The  number  of  complaints  brought  before  the  board  has  been  less  than 
usual. 

A  considerable  improvement  in  the  sanitary  condition  of  the  town  has 
been  undertaken  in  the  clearing  and  deepening  of  Mine  Brook. 

The  people  of  Franklin  are  again  reminded  that  Franklin  can  be  made  a 
healthful  town  to  live  in  only  by  securing  some  efficient  system  of  sewer- 
age. Malarial  diseases  are  prevalent  in  every  part  of  the  town.  Conditions 
exist  which  are  a  perpetual  menace  to  the  public  health,  and  no  endeavor 
short  of  good  sewerage  can  remove  them. 

Gardner. 

One  feature  that  the  board  has  given  particular  attention  to  is  the  doing 
away  with  surface  drainage  of  cesspools  and  other  filthy  matter. 

An  effort  has  been  made  to  influence  the  milkmen  to  keep  their  bams  as 
clean  as  possible,  and  it  is  hoped  that  the  effort  may  continue,  and  better 
ventilation  and  sanitary  conditions  generally  will  be  the  aim  of  all  the  milk 
producers. 

Having  been  informed  that  formaldehyde  had  been  used  with  good  suc- 
cess in  Boston  and  other  large  places,  the  board  decided  to  purchase  it  for 
the  use  of  public  buildings  and  private  houses.  It  has  been  used  several 
times,  with  perfectly  satisfactory  results.  Not  one  case  has  been  reported 
from  any  house  where  It  has  been  used. 

Great  Barrinoton. 

We  are  pleased  to  report  that  during  our  official  year  there  has  been  but 
one  case  of  infectious  disease  in  the  town.  Early  in  the  spring  of  1897  a 
case  of  scarlet  fever  was  reported  In  the  village  of  Housatonlo.  In  this 
instance  the  house  was  promptly  quarantined  and  was  kept  under  strict 
quarantine  regulations  until  the  patient  had  entirely  recovered.  The  house 
and  its  contents  were  then  thoroughly  fumigated,  and  no  more  cases  of  the 
fever  occurred. 

It  is  of  the  greatest  importance  from  the  business  stand-point,  as  well  as 

from  every  other,  that  in  this  town  good  sanitary  conditions  be  secured  and 

preserved.     A  town  which  Is  growing  in  favor  among  summer  residents 

cannot  be  too  careful  that  its  attractions  shall  not  be  marred  by  any  kind 

of  nuisance  which  not  only  offends  the  senses,  but  not  infrequently  causes 

disease. 

Haverhill. 

The  death  rate  is  the  lowest  of  any  year  during  which  the  board  of  health 
has  collated  statistics.  The  whole  number  of  deaths,  not  including  still- 
births, is  517,  41  less  than  for  the  year  1896,  and  making  the  rate  for  the 
year  14.11  to  the  thousand  of  population. 
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Of  typhoid  fever,  as  in  the  preceding  year,  we  have  had  nearly  three 
times  the  average  number  of  cases  of  the  last  twelve  years.  There  were  in 
all  125  cases,  nearly  100  of  which  occarred  epidemically  from  about  the 
fifth  of  Angust  to  near  the  close  of  the  year,  and  were  due,  in  the  opinion 
of  the  board,  to  one  general  source  of  infection. 

As  soon  as  the  board  felt  that  a  sufficient  number  of  cases  had  occurred 
to  justify  conclusions,  it  asked  the  board  of  water  commissioners  for  a  con- 
ference, which  was  readily  granted.  It  was  unequivocally  stated  that,  in 
the  opinion  of  the  board  of  health,  the  polluted  water  of  Crystal  Lake  was 
directly  responsible  for  the  prevalence  of  typhoid  fever.  It  was  also  stated 
that,  although  the  board  disliked  to  seem  to  x^reate  alarm  in  the  mind  of  the 
public,  it  would  feel  compelled,  unless  the  epidemic  abated,  to  warn  the 
takers  of  Crystal  Lake  water  to  boil  it  before  using  it  for  drinking.  The 
epidemic  gradually  abated,  and  the  warning  was  unnecessary. 

HOLTOKE. 

The  question  of  garbage  disposal  is  the  most  serious  question  with  which 
the  board  of  health  has  to  deal.  £very  year  it  becomes  more  perplexing, 
owing  to  the  fact  that  dumping  grounds  are  more  scarce  and  more  remote 
from  the  business  centre  of  the  city.  During  the  year  this  department  has 
been  obliged  to  haul  garbage  to  places  of  deposit  in  the  suburbs,  at  an  ex- 
pense far  beyond  the  limits  of  economy. 

Htde  Park. 

In  the  handling  of  contagious  diseases  improvement  has  been  made  in  the 
prevention  of  contagion  to  a  great  extent,  the  use  of  formalin  as  a  disin- 
fectant having  been  adopted  and  fumigation  being  done  in  a  thorough  and 
effective  manner  by  this  method. 

Ipswich. 

The  small  death  rate  from  diphtheria  is  no  doubt  due  to  the  new  remedy, 
antitoxin,  which  the  physicians  have  so  generally  used  in  their  treatment  of 
this  disease. 

Lb£. 

All  the  typhoid  fever  cases  were  in  the  same  house,  and,  in  the  opinion 
of  the  medical  attendant,  were  caused  by  the  use  of  water  from  a  well  re- 
cently sunk  in  gravelly  soil  contaminated  from  a  long-used  privy. 

Leominster. 

There  are  two  nuisances  which  have  existed  during  the  past  year  which 
must  be  looked  after  sharply  and  dispensed  with  before  the  warm  weather 
comes  on.  One  is  the  pollution  of  a  small  stream  running  through  the 
centre  of  the  town  by  the  occupants  of  the  factories  and  houses  situated  on 
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its  banks.  Althoagh  measures  have  been  taken  to  stop  the  pollution  of 
this  stream,  it  is  evident  that  a  strict  compliance  with  these  requests  has 
not  yet  been  adopted.  Unless  in  the  immediate  future  these  requests  are 
heeded  and  complied  with,  more  stiingent  measures  will  have  to  be  adopted 
and  enforced,  in  order  that  this  contamination  and  source  of  danger  to  the 
health  of  the  town  may  cease.  The  other  nuisance  referred  to,  which  exists 
at  times,  is  the  tendency  of  all  pond  owners,  during  the  warmer  weather, 
to  draw  down  their  ponds  and  allow  them  to  so  remain  for  several  days. 
The  board  recognizes  the  fact  that  it  is  necessary  at  times  to  draw  down 
these  ponds  for  purposes  of  repair,  but  at  the  same  time  would  strongly  and 
emphatically  urge  upon  these  owners  the  great  necessity  and  absolute  im- 
portance of  being  as  expeditious  as  possible  at  such  times,  and  to  permit 
these  ponds  to  remain  drawn  off  for  as  brief  a  time  only  as  is  absolutely 
necessary. 

The  town  is  to  be  congratulated  on  its  water  supply,  as  we  consider  no 
town  in  the  State  has  a  better  or  purer  water  to  drink  than  do  the  inhabi- 
tants of  Leominster. 

Lowell. 

The  cremator  has  rounded  out  the  five  years  of  its  guaranteed  service, 
and  its  work  for  the  past  year  has  justified  the  promises  made  for  it. 
Cremation  is  now  regarded  as  the  best  and  most  effective  method  of  dis- 
posing of  the  city's  garbage.  It  has  cost  the  city  of  Lowell  money  to 
adopt  the  principle,  and  it  is  gratifying  to  have  the  expenditure  justify  the 
wisdom  that  made  it.  Lowell  as  a  pioneer  in  this  most  sanitary  method 
cannot  very  well  go  back  to  the  old  method  of  disposing  of  the  garbage 
among  the  farmers,  ostensibly  to  be  fed  to  pigs,  but  more  frequently  to  be 
fed  to  milch  cows.  A  lack  of  means  is  alone  responsible  for  the  closing 
of  the  cremator  during  the  winter  and  the  distribution  of  swill  among  the 
farmers. 

Co&t  of  burning  garbage,  1894, |5  J42  69 

Cost  of  burning  garbage,  1895, 8,662  53 

Cost  of  burning  garbage,  1896, 8,343  34 

Cost  of  burning  garbage,  1897, 2,612  07 

Saving  in  1897  of.        .        .        .        1731.27. 

Lowest  week's  cost  per  ton,  1894, |1   02 

Lowest  week's  cost  per  ton,  1895, 81 

Lowest  week's  cost  per  ton,  1896, 68 

Lowest  week's  cost  per  ton,  1897, 41 

During  the  year  1897  30,432  loads  of  ashes  were  removed  from  the 
houses  and  stores  to  the  various  dumping  grounds  in  use. 

The  board  completed  the  inspection  of  bakeries  begun  in  1896  under  the 
provisions  of  chapter  418  of  the  Acts  and  Resolves  of  the  Legislature  of 
1896.     Every  bakehouse  was  inspected,  and  orders  were  given  for  changes 


676  STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 

or  improvements  in  them,  in  order  to  have  them  comply  with  the  law.  A 
prompt  compliance  was  manifested  in  every  case.  Of  the  seventy-five 
bakeries  examined,  five  were  found  nnfit  for  use  as  such ;  these  were  closed. 

The  need  of  medical  inspection  of  the  scholars  in  daily  attendance  at 
schools  has  been  felt  during  the  year.  In  December,  on  account  of  the 
prevalence  of  diphtheria  in  a  certain  locality,  the  board  sent  two  physicians 
into  the  schools  in  that  district,  and  bad  a  general  inspection  of  all  the 
scholars  in  those  schools  made.  The  idea  of  medical  inspection  of  the 
schools  is  no  longer  to  be  classed  as  an  experiment.  The  board  would 
strongly  recommend  that  a  corps  of  medical  inspectors  be  appointed  for 
the  purpose  of  inspecting  the  schools  daily,  as  well  as  all  cases  of  oont»- 
gion  reported  to  the  health  department. 

In  the  early  part  of  1897  plans  were  made  for  a  special  effort  to  reduce 
the  large  number  of  deaths  that  occur  annually  among  children,  particolarly 
those  deaths  due  to  cholera  infantum.  Encouraged  by  the  favorable  reports 
on  the  use  of  pasteurized  milk  against  infant  mortality  in  the  city  of  New 
York,  an  attempt  was  made  to  establish  a  plant  in  Lowell  suitable  tor 
supplying  sufiScient  pasteurized  milk  at  a  cost  within  the  reach  of  all. 

The  board  also  formulated  a  scheme  for  taking  sick  children  under  five 
years  of  age  into  the  country,  away  from  the  crowded  surroundings  of  many 
of  the  poorer  districts  of  our  city.  The  board  of  health,  as  a  part  of  the 
municipal  body,  was  restricted  by  law  from  carrying  out  the  arrangements 
made,  but  the  members  of  the  board,  by  associating  themselves  with  a 
committee  of  three  from  the  Day  Nursery  Association,  were  able  to  sncces*- 
fully  accomplish  the  desired  results  without  any  expense  or  legal  liability 
to  the  city. 

The  number  of  deaths  from  cholera  infantum  in  the  third  quarter  of 
1897,  July,  August  and  September  was  159,  as  compared  to  185, 181, 179, 
213  and  181  for  the  same  months  in  the  preceding  five  years.  The  total 
number  of  deaths  among  children  under  five  years  of  age  was,  for  1897, 
778,  compared  to  844,  788,  751,  936  and  928  for  the  preceding  years. 
Thus  it  will  be  seen  that  during  the  year  1897  we  had  fewer  deaths  among 
children,  especially  from  cholera  infantum,  than  in  any  of  the  previoos 
years.  This  is  gratifying,  when  we  consider  that  nearly  half  of  all  the 
deaths  in  Lowell  in  any  year  are  children  under  five  years  of  age. 

With  the  view  of  learning  if  there  were  any  condition  or  state  of  Uviiig 
among  the  operatives  which  could  account  for  their  comparative  soacepti- 
bility  to  typhoid  fever,  the  board  of  health  asked  for  a  conference  of  the 
water  board  and  the  agents  of  our  mills  with  the  health  department.  A 
full  and  open  discussion  of  the  question  of  the  water  supply  for  Lowell  and 
its  relation  to  typhoid  fever  took  place. 

It  was  learned  that  all  the  mills,  with  one  exception,  the  Tremont  and 
SufiPolk,  used  canal  water  drawn  directly  from  the  pipes  at  the  sinks. 
Some  of  the  mills  have  wells  from  which  their  supply  of  drinking  water  is 
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drawn,  and  one  is  piped  for  city  water ;  yet  it  was  the  testimony  of  all  that 
the  operatives  will  ose  the  canal  water  direct  from  the  faucet,  although  in 
all  the  mills  there  are  notices  warning  them  of  its  dangers.  It  was  the 
unanimous  opinion  that  the  use  of  canal  water  for  drinking  purposes  should 
be  stopped  at  any  cost,  and  there  was  a  feeling  of  hearty  co-operation  by 
all  to  that  end.  It  was  decided  that  a  thorough  investigation  of  every  case 
of  typhoid  fever  should  be  carried  on  for  one  year,  and  in  the  mean  time 
a  sign  labelled  ^^  Poison"  should  be  placed  over  every  faucet  in  the  mills 
from  which  canal  water  is  drawn. 

Twelve  cases  of  cerebro-spinal  meningitis  occurred  in  Lowell,  a  larger 
number  than  had  ever  appeared  at  any  one  time.  Owing  to  the  fact  that 
the  history  of  the  cases  pointed  strongly  to  the  contagious  character  of  the 
type,  and  also  to  the  fact  that  other  cities  in  the  State  were  having  a  large 
number  of  cases  at  the  same  time,  the  board  voted  to  add  this  disease  to 
the  list  of  contagious  and  infectious  diseases  requiring  notification  from 
the  attending  physician. 

Within  the  past  three  months  the  application  of  Widal's  test  has  added 
an  important  branch  to  our  laboratory  work. 

Contagious  Hospital,  —  The  necessity  for  such  a  hospital  in  this  city  was 
forcibly  demonstrated  during  October,  November  and  December  of  1897, 
when  we  had  practically  an  epidemic  of  scarlet  fever  and  diphtheria.  The 
board  is  of  the  opinion  that,  could  the  first  cases  have  been  properly 
isolated,  the  disease  would  have  been  stamped  out  before  it  had  gained 
such  headway.  To  try  to  isolate  patients  sick  with  scarlet  fever  and  diph- 
theria in  tenement  blocks  is  practically  impossible. 

Lynn. 

During  the  past  year  the  board  has  ceased  to  use  the  sulphur  process  of 
disinfection,  and  has  adopted  the  use  of  formaldehyde  gas  as  a  germicidal 
agent  and  disinfectant. 

We  very  respectfully  recommend  that  the  city  government  license  but 
one  slaughter  house  for  cattle  and  swine  in  the  city. 

The  fifty-four  bakeries  in  this  city  have  been  inspected,  and  pnnted  cards 
containing  chapter  418,  Acts  of  1896,  have  been  posted  therein,  as  required 
by  the  statute. 

The  hospital  for  contagious  diseases  has  the  past  year,  1897,  again  justi- 
fied its  existence  by  having  admitted  to  it  99  patients,  93  cases  of  diph- 
theria and  6  cases  of  scarlet-fever,  of  which  90  were  discharged  cured,  8 
died,  and  2  remained  Jan.  1,  1898.  This  is  a  death  rate  of  8.60  per  cent, 
for  diphtheria  and  none  for  scarlet  fever. 

During  the  year  twenty-eight  milk  dealers  have  been  brought  into  court 
and  fined. 

Three  thousand  one  hundred  and  seventy-eight  animals  have  been  in- 
spected.    Seven  hundred  and  seventy-nine  have  been  tested  with  tuberculin, 
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and  of  these  sixty  have  been  coDdemned  and  killed.  The  great  decrease 
in  the  number  of  diseased  animals  tends  to  show  the  justice  of  the  methods 
which  have  been  pursued  in  this  direction  during  the  past. 

Malden. 

The  general  health  of  the  community  has  been  better  than  for  some  years 
previously,  notwithstanding  that  there  have  been  more  diseases  of  a  con- 
tagious nature  reported.  Measles  were  extremely  prevalent  in  varioos 
sections  of  the  city  during  the  early  part  of  the  year ;  and  the  careleasoeas 
of  parties  interested  called  for  action  on  the  part  of  the  board.  The  fact 
that  a  large  part  of  the  people  consider  this  disease  harmless,  and  that 
every  child  must  sooner  or  later  fall  a  prey  to  its  ravages,  accounts  in  a 
large  degree  for  the  great  number  of  cases  that  were  reported  to  the  board. 
It  is  to  be  believed  that  not  more  than  seventy-five  per  cent,  of  the  cases 
that  existed  were  reported.  It  is  the  sheerest  nonsense  to  suppose  that 
every  child  must  be  a  victim  to  the  diseases  of  childhood,  and  that  the 
sooner  they  are  exposed  to  these  terrors,  the  better. 

Early  in  the  year  the  board  adopted  formaldehyde  as  the  disinfecting 
medium,  and  made  it  compulsory  that  an  agent  of  the  board  should  per- 
sonally  superintend  the  disinfection  of  all  apartments  where  diphtheria  or 
scarlet  fever  had  existed.     This  method  has  given  very  general  satisfactioQ. 

The  board  would  once  more  urge  for  your  thoughtful  consideration  the 
need  of  a  contagious  ward  or  hospital. 

In  compliance  with  the  law,  the  board  personally  inspected  all  bakeries 
within  the  city  limits,  and  ordered  such  changes  to  be  made  therein  as 
seemed  warranted  and  best  for  the  public  good. 

Marlborough. 

The  board  this  year,  as  in  the  past  five  years,  urges  upon  the  city  the 
necessity  of  establishing  a  system  of  sewerage  in  the  territory  adjacent  to 
Lake  Williams.  The  cesspools  on  the  watershed  of  the  lake  have  been 
attended  to  with  the  utmost  vigilance,  but  it  is  almost  impossible  to  stop 
some  of  the  impurities  from  entering  the  lake. 

During  July  and  August  there  appeared  an  epidemic  of  dysentery,  wbicfa, 
from  the  number  of  cases,  the  character  of  symptoms  and  the  mortality, 
was  apparently  of  a  different  nature  from  the  occasional  cases  of  cholera 
morbus  and  summer  diarrhoea  seen  in  recent  years.  The  physicians  of  the 
city  were  agreed  that  the  cases  met  with  at  this  time  were  exceedingly 
severe,  and  yielded  slowly  to  treatment.  There  were  in  all  about  145 
cases ;  the  shortest  duration  being  five  days,  the  longest  five  weeks ;  aver- 
age duration  thirteen  days,  with  16  deaths.  The  cases  were  pretty  evenly 
distributed  in  all  parts  of  the  city,  with  the  exception  of  French  Hill.  Tbe 
board  was  unable  to  discover  any  special  cause  for  the  disease. 


No.  34.]  HEALTH  OF  TOWNS.  679 

The  board,  realizing  the  inefficiency  of  fumigating  with  sulphur  or  any 
of  the  methods  heretofore  used  In  disinfecting  in  cases  of  contagious  dis- 
eases, has  purchased  a  ^^  Sanitary  formaldehyde  regenerator." 

Medford. 

The  board  wishes  to  repeat  its  statements  in  regard  to  the  urgent  need 
of  early  and  carefully  made  microscopical  examinations  in  cases  suspected 
to  be  diphtheritic. 

Melrose. 

But  for  the  flood  of  measles,  which  was  altogether  exceptional,  our  record 
of  contagious  diseases  would  have  been  very  small. 

The  mortality  from  diphtheria  has  fortunately  been  very  small,  a  result 
doubtless  due  in  large  part  to  the  general  and  timely  use  of  antitoxin.  The 
general  testimony  of  our  physicians  is  heartily  in  favor  of  its  employment. 
One  physician  reports  its  use  in  thirty  consecutive  cases  during  the  years 
since  its  introduction,  and  without  a  single  fatal  result. 

The  board  of  health  has  felt  seriously  the  urgent  necessity  of  having 
the  test  for  diphtheria  made  with  the  least  possible  delay,  and  therefore 
has  been  endeavoring  to  have  it  done  here  in  Melrose.  The  efforts  made 
by  the  board  to  secure  this  desirable  result  have  not  as  yet  been  successful, 
but  the  plan  now  being  prosecuted  will,  it  is  hoped,  secure  a  favorable 
issue  in  the  early  spring.  In  the  gratuitous  examination  which  the  State 
Board  makes  of  the  secretions  of  suspected  consumption,  the  lapse  of  a 
few  days  involves  usually  no  unfavorable  results. 

The  milk  supply  to  the  town  has  not  been  overlooked  by  the  board. 

The  swine-keeping  business  has  been  under  ol:)servation  during  the  year. 

The  slaughtering  of  animals  has  been  heretofore  conducted  in  an  irre- 
sponsible manner,  and  at  times  with  unseemly  exposure.  The  board  will 
hereafter  control  it. 

Natick. 

The  board  is  more  than  ever  convinced  of  the  wisdom  of  the  order 
requiring  bacteriological  tests  of  the  throat  in  suspected  cases  of  diphtheria. 
It  is  the  only  means  by  which  a  true  diagnosis  in  such  cases  can  be  made ; 
and  where  a  negative  result  is  given,  all  anxiety  and  neighborhood  excite- 
ment is  at  an  end. 

New  Bedford. 

There  has  been  no  serious  epidemic  during  the  past  year.  It  is  also 
pleasing  to  record  the  fact  that  the  increase  in  the  number  of  contagious 
and  infectious  diseases,  as  compared  with  the  year  previous,  is  not  greater 
than  what  might  be  expected  from  an  increase  in  population.  Every  case 
reported  at  this  office  is  made  the  subject  of  a  special  investigation  on  the 
part  of  the  medical  inspector  of  the  board.  By  this  method  of  procedure 
we  are  enabled  to  control  pupils  who  otherwise  might  attend  the  public 
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schools.  It  is  beoaase  of  this  care  in  looking  after  every  case  reported  Uiat 
the  board  has  not  been  ready  to  adopt  a  system  of  medical  inspectioo  for 
the  public  schools,  believing  that  the  time  has  not  arrived  for  such  a  lavish 
expenditure  of  money. 

The  culture  method  of  assisting  in  making  the  diagnosis  of  cases  of  diph- 
theria is  very  generally  employed  by  the  physicians  of  the  city.  Formerly 
mild  cases  were  not  reported  as  diphtheria,  but  the  culture  method  elimi- 
nates any  doubt,  and  it  is  gratifying  to  see  how  readily  the  physicians  have 
taken  to  its  use.  Tubes  for  the  purpose  are  furnished  by  the  State  Board 
of  Health,  and  can  always  be  procured  at  this  office  upon  applicatioo. 

Within  the  past  two  months  we  have  kept  a  complete  record  of  all  such 
tests.     In  most  cases  quarantine  is  removed  only  upon  a  negative  result. 

Newton. 

In  accordance  with  the  provisions  of  chapter  418,  Acts  of  1896,  all  build- 
ings occupied  as  biscuit,  bread  or  cake  bakeries  have  been  inspected,  and 
copies  of  the  above  statute  posted  therein. 

The  growing  im|>ortance  of  the  better  protection  of  the  milk  sapply  was 
fully  realized  by  the  board,  and  during  the  summer  a  preliminary  inspec- 
tion was  made  of  the  milk  farms.  The  conditions  found  fully  justified  the 
need  of  legislative  authority  to  compel  radical  reforms  in  the  methods  of 
housing  and  cleaning  of  cattle,  the  handling  and  storage  of  manure,  aod 
the  handling  of  the  milk  from  the  time  it  leaves  the  cow  until  it  ia  deliv- 
ered to  the  consumer. 

The  keeping  of  swine  upon  the  premises  used  for  the  production  of  milk 
for  sale  was  deemed  by  the  board  to  be  a  serious  evil,  and  orders  were 
accordingly  issued  prohibiting  the  keeping  of  swine  upon  all  such  places 
after  Dpc.  1,  1897.  The  board  has  also  required  several  parties  to  reduce 
the  number  of  cattle  kept  in  certain  restricted  quarters,  in  order  that  each 
animal  might  receive  the  proper  amount  of  air. 

The  general  health  of  the  city  has  been  good  during  the  past  year,  and 
the  death  rate  for  the  year  has  fallen  to  16.20,  a  marked  improvement  over 
1896. 

The  board  has  considered  it  wise  to  move  slowly  in  acquiring  apparatns 
for  generating  formaldehyde,  lest  it  should  be  left  with  expensive  appara- 
tus upon  its  bands  which  larger  experience  might  show  to  be  less  efficient 
than  was  supposed,  and  for  this  reason  it  has  not  increased  its  stock  of 
generators. 

Some  little  complaint  has  been  made  of  delay  in  disinfection,  due  to  tbe 
fact  that  the  number  of  generators  in  use  is  limited ;  but  this  is  only  a 
temporary  inconvenience,  and  before  the  close  of  another  year  it  is  hoped 
that  the  number  of  efficient  generators  on  hand  will  be  sufficient  to  meet 
all  calls  without  delav. 

During  July  and  August,  through  the  kindness  of  Prof.  S.  Burrage  of 
Purdue  University,  Lafayette,  Ind.,  the  board  was  enabled  to  make  some 
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interesting  and  valaable  experimentB  at  the  Newton  Hospital  as  to  the 
value  of  formaldehyde  as  a  germicide.  The  tests  extended  over  a  period 
of  about  six  weeks,  and  the  results  have  been  made  the  subject  of  a  paper 
by  Professor  Bnrrage,  which  is  too  long  to  be  included  in  this  report,  but  a 
short  r^sum^  of  the  subject  will  be  of  interest. 

The  original  intention  was  to  determine  what  form  of  formaldehyde  gen- 
erator was  the  most  efficient  and  best  adapted  for  use  by  the  average  un- 
skilled operator. 

Four  different  styles  of  generators  were  used  in  the  tests,  two  producing 
the  gas  from  the  40  per  cent,  solution,  and  two  producing  it  directly  from 
wood  alcohol. 

The  results  taken  as  a  whole  showed  that  formaldehyde  is  not  as  fatal  to 
disease  germs  as  is  generally  claimed,  at  least  when  the  exposure  is  for  so 
short  a  period  as  six  hours. 

There  was  no  great  difference  in  the  efficiency  of  the  different  forms  of 
generator,  the  results  being  practically  the  same  with  each. 

A  number  of  tests  were  made  with  each  generator,  in  order  to  have  as 
large  an  amount  of  information  as  possible  upon  which  to  base  conclusions. 

No  record  was  kept  of  the  amount  of  gas  evolved  by  each  generator, 
although  the  same  amount  of  solution  (about  one  quart)  was  used  in  each 
of  the  first  form,  and  about  one  litre  of  alcohol  was  consumed  by  each  of 
the  second  form.  This  would  give,  approximately,  sixteen  ounces  of  form- 
alin and  five  hundred  cubic  centimeters  of  alcohol  to  one  thousand  cubic 
feet. 

The  practical  conclusion  to  be  drawn  from  these  tests  is  that,  while 
formaldehyde  remains  the  most  practical  gaseous  disinfectant  which  we 
possess,  a  number  of  elements  must  be  taken  into  account  in  order  to 
obtain  satisfactory  results.  The  length  of  time  of  the  exposure,  the 
amount  of  gas  used  to  each  one  thousand  cubic  feet,  and  the  care  with 
which  crevices  are  closed  to  prevent  the  diffusion  of  the  gas,  are  all  of 
importance  and  must  be  taken  into  consideration. 

After  the  tests  with  formaldehyde  had  been  finished,  dry  sulphur  fumes 
were  used  under  the  same  conditions,  with  the  result  that  it  was  shown 
that  they  had  absolutely  no  effect  upon  the  test  cultures,  those  which  were 
exposed  to  its  action  growing  as  rapidly  and  luxuriantly  as  the  controls. 

While  the  city  is  well  equipped  for  house  and  room  disinfection  by  the 
use  of  formaldehyde,  it  is  still  without  the  proper  method  of  sterilizing  the 
more  bulky  of  household  furniture,  such  as  carpets,  mattresses,  etc.,  into 
the  substance  of  which  the  formaldehyde  does  not  penetrate.  For  this 
purpose  a  steam  disinfecting  plant  is  needed,  and  it  is  with  great  satisfac- 
tion that  the  board  is  able  to  report  that  such  a  plant  will  be  erected  in  the 
near  future,  in  connection  with  the  proposed  new  heating  and  power  plant 
for  the  municipal  buildings.  The  sterilizing  chamber  will  be  of  the  most 
approved  construction,  and  large  enough  to  take  the  most  bulky  articles, 
being  seven  by  five  feet. 
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A  new  method  of  school  inspection  was  inaognrated  in  September,  bj 
which  the  scholars  are  examined  at  the  reopening  of  the  schools  after 
vacation.  It  is  intended  to  have  three  such  inspections  annually;  vix., 
at  the  reopening  of  schools  in  September,  after  the  Christmas  vacation  and 
after  the  spring  recess.  It  is  hoped  that  by  this  means  any  unsaspected 
cases  of  disease  which  may  have  occurred  during  the  recess  may  be  de- 
tected, and  so  prevent  as  far  as  possible  any  chance  of  the  infection  of  the 
other  pupils. 

Twice  in  previous  years  outbreaks  of  scarlet-fever  have  been  traced  to 
children  who,  having  had  the  disease  during  vacation,  came  to  school  while 
desquamating,  and  the  board  aims  by  this  means  to  prevent  a  recurrence. 

The  board  has  continued  the  practice  of  furnishing  antitoxin  to  physi- 
cians whenever  they  apply  for  it,  and  through  the  courtesy  of  the  State 
Board  of  Health  has  been  able  to  keep  a  supply  on  hand  ready  for  emer- 
gencies. It  has  also  furnished  antitoxin  to  the  hospital  whenever  requested 
to  do  BO. 

North  Adams. 

Chapter  418  of  the  Acts  of  Massachusetts  of  1896,  entitled  **  An  Act 
relative  to  bakeries  and  persons  employed  therein,*'  has  for  its  object  the 
cleanliness  of  bakeries  and  rooms  in  which  ^Hhe  manufactured  flour  or 
meal  food  products  shall  be  kept,"  and  the  board  of  health  is  charged  with 
the  enforcement  of  its  provisions.  In  conformity  therewith  our  board  has 
inspected  the  various  bakeries  in  this  city,  ordered  such  changes  as  it  consid- 
ered necessary,  and  posted  a  copy  of  the  act  in  each  place  as  the  law  requires. 

An  ordinance  was  passed  by  the  city  council  and  approved  May  8,  re- 
lating to  ice  for  domestic  uses,  in  which  all  persons  intending  to  sell  ice  in 
this  city  are  required  to  give  notice  of  such  intention  to  the  board  of  health, 
stating  the  source  from  which  such  ice  is  taken.  The  board  of  health  shmll 
make  analyses  of  the  ice,  and  shall  also  examine  into  the  source  from  wfaicli 
it  is  taken.  A  copy  of  the  result  of  such  examination,  containing  an  ad- 
judication by  the  board  upon  the  purity  of  the  ice  and  its  sources,  shall 
then  be  filed  with  the  city  clerk,  and  no  person  shall  sell  any  ice  for 
domestic  use  in  this  city  that  has  been  declared  impure.  In  pursuance  of 
this  ordinance,  the  board  of  health  made  a  careful  examination  of  all 
sources  from  which  ice  was  taken  to  be  sold  in  North  Adams.  It  maj  be 
well  to  state  here  that  our  board  took  the  ground  that  no  ice  is  fit  for 
domestic  use  unless  made  from  water  of  sufficient  purity  for  drinkiiig 
purposes. 

The  board  of  health  of  the  city  of  North  Adams,  acting  under  chapter 
l6  of  the  revised  ordinances,  has  caused  to  be  examined  the  ice  and  the 
sources  of  supply  of  ice  which  is  offered  for  sale  and  distribution  in  this 
city  for  domestic  .purposes,  and  has  taken  samples  and  caused  careful 
and  proper  analyses  of  the  same  to  be  made,  as  appears  from  the  report  of 
Mr.  A.  T.  Hopkins,  herewith  attached  and  made  part  of  our  report. 
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We  find,  and  so  adjudicate,  that  the  ponds  situate  in  North  Adams,  and 
commonly  known  as  the  *'  Witt  Ponds,"  on  State  Street,  the  "  Lower 
Pond,"  near  Flagg's  Meadow,  and  the  pond  lying  between  the  track  of  the 
Hoosac  Valley  Street  Railway  Company  and  the  Fitchburg  Railroad  west 
of  Blackinton,  are  unfit  as  sources  of  ice  supply,  and  the  ice  from  each  and 
all  of  such  ponds  is  impure  and  unfit  for  domestic  use.  We  also  find  and 
adjudicate  that  the  pond  on  Hudson  Brook,  as  it  now  is,  with  the  nuisances 
now  existing  on  said  brook,  is  an  unfit  source  of  ice  supply,  and  that  the 
ice  from  such  pond,  until  such  nuisances  are  removed,  is  impure  and  unfit 
for  domestic  use. 

Northampton. 

Diphtheria  has  been  endemic  in  the  western  wards  of  the  city  during 
most  of  the  year.  Of  the  125  cases  reported,  21  resulted  fatally.  Most  of 
the  deaths  were  caused  by  the  laryngeal  form  of  the  disease.  Antitoxin 
has  been  very  generally  employed  in  the  treatment  of  the  cases  and  with 
very  satisfactory  results.  The  board  has  endeavored  to  prevent  the  spread 
of  the  disease  by  quarantining  the  houses,  and  by  improving  the  surface 
drainage  and  the  plumbing  of  the  houses  in  the  districts  where  the  disease 
most  prevailed. 

The  board  has  not,  in  every  instance,  had  the  hearty  cooperation  of  the 
individuals  in  infected  houses,  which  would  assist  materially  in  preventing 
the  spread  of  the  disease.  Instances  have  occurred  where  the  quarantine 
rules  were  disregarded  utterly. 

Norwood. 

We  believe  that  it  is  possible  to  materially  lessen  the  spread  of  disease, 
particularly  among  children,  if  parents,  school  committee  and  teachers  will 
more  rigidly  conform  to  the  provisions  of  the  laws  respecting  school  attend- 
ance of  children  suffering  with  contagious  disease. 

Co-operation  of  parents  and  school  committee  in  enforcing  the  provisions 
of  the  laws  is  earnestly  desired  by  the  board  of  health. 

The  keeping  of  swine  is  prohibited,  excepting  to  those  who  receive  a  per- 
mit from  the  board  of  health,  which  must  be  renewed  annually. 

The  board  has  one  authorized  agent  to  collect  swill,  and  all  persons 
having  such  to  dispose  of  are  requested  to  employ  the  agent  of  the  board, 
whose  services  may  be  had  free  of  cost  by  notifying  the  board.  All  other 
persons  engaged  in  transporting  offal  through  the  public  streets  are  doing 
it  in  violation  of  the  law. 

PrrrsFiELD. 

With  the  introduction  of  disinfection  by  formalin,  it  was  decided  that 
the  board  purchase  for  the  use  of  the  city  a  proper  appliance  for  disinfec- 
tion. A  member  of  the  board  went  to  New  York  and  inspected  the  work- 
ing of  the  same.    An  agent  was  appointed  and  instructed  in  the  proper 
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use  of  the  same,  he  having  dismfeoted  in  all,  up  to  date,  forty-five  teiie- 
meats,  and  in  no  case  has  there  been  a  return  of  the  disease  where  socfa 
infection  has  been  done  by  our  agent. 

During  the  past  year  the  board  has  supplied  antitoxin  to  nearly  all  cases 
of  diphtheria  occurring  in  town,  with  the  happiest  results.  Out  of  1 12 
cases  reported,  there  were  only  7  deaths.  Of  these  fatal  cases,  antitoxin 
was  not  used  in  4,  and  in  the  other  3  cases  administered  too  late  to  be  of 
service. 

Pbovincktown. 

The  sanitary  condition  of  our  town  appears  to  be  much  improved,  owii^^ 
largely  to  the  co-operation  of  the  majority  of  the  citizens  who  have  kindly 
aided  us  in  our  work.  About  eight  hundred  houses  have  beeu  inspected, 
and  the  change  for  the  better  is  very  marked.  The  health  of  the  town  is 
no  doubt  due  to  the  general  cleanliness,  and  it  is  noticeable  tiiat  scarlet 
and  typhoid  fevers  have  greatly  decreased  of  late  years. 

Salem. 

Concerning  children's  diseases,  particularly  diphtheria,  the  board  would 
impress  upon  parents  the  importance  of  calling  a  physician  upon  first  symp- 
toms appearing. 

Contagious  Hospital. — This  subject  is  one  yet  unsettled,  and  is  a  mat- 
ter rendered  necessary  both  by  the  statutes  and  the  wants  of  the  city. 
Had  Salem  possessed  one  last  year,  money  could  have  been  saved,  better 
opportunities  afforded  to  save  human  lives,  and  possible  quarantine  annoy- 
ances obviated. 

Since  the  subsidence  of  the  epidemic  of  diphtheria,  which  existed  In  the 
fall  of  1896  and  the  spring  of  the  present  year,  the  health  of  the  city  as  a 
whole  has  been  unusually  good,  cases  of  contagious  disease  being  excep- 
tionally rare. 

SOMERVILLB. 

Number  of  nuisances  abated, 989 

Glanders. — Twenty-three  cases  of  glanders  have  occurred  during  the 
year.  Prompt  action  was  taken  in  every  case,  and  the  horses  have  been 
killed.  We  renew  our  request  sent  to  the  committee  on  highways  last  year, 
that  the  committee  use  great  care  to  have  the  watering  troughs  cleaned  oat 
occasionally,  in  order  to  prevent  the  spread  of  this  disease. 

Springfield. 

I  can  learn  of  no  case  in  which  the  diphtheria  antitoxin  failed  to  do  good 
when  used  promptly,  although  several  died  suddenly  of  heart  paralysis 
some  time  after  apparent  recovery.  The  State  Board  of  Health  oontinaes 
to  furnish  the  antitoxin  for  use  in  cases  where  its  purchase  would  be  a 
hardship.    It  is  now  possible  to  determine  the  period  during  which  per^ 
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sons  who  have  had  diphtheria  may  transmit  the  disease  to  others,  and  it 
seems  wise  to  demand  that  such  persons,  and  especially  school  children, 
should  be  declared  free  from  the  bacillus  of  diphtheria  before  being  re- 
ceiyed  into  schools  or  associating  with  healthy  individuals. 

A  hospital  for  the  reception  of  persons  suffering  from  diphtheria,  scarlet 
fever  and  some  minor  contagious  diseases  is  much  needed. 

Stoneham. 

We  have  used  all  means  to  prevent  the  spreading  of  contagious  diseases, 
and  where  complaints  have  been  made  of  premises  not  in  a  sanitary  con- 
dition they  have  been  promptly  inspected  and  the  nuisances  abated. 

Taunton. 

In  common  with  many  other  boards  of  health  throughout  the  Common- 
wealth, our  board  has  largely  abolished  fumigating  by  sulphur,  a  method 
crude,  uncertain  and  disagreeable  alike  to  the  board  and  to  the  house- 
holders. In  place  of  this,  we  now  disinfect  infected  houses  by  means  of 
formaldehyde  gas. 

Wakefield. 

One  of  the  first  things  that  was  thrust  upon  our  attention  was  the  bad 
condition  of  the  pond  near  the  Centre  depot.  The  board  has  caused  notices 
to  be  served  upon  twenty-six  parties  entering  the  stream  which  runs  into  the 
pond,  ordering  them  to  take  the  pipe  out  of  the  stream.  Nearly  all  of 
these  notices  have  been  complied  with. 

A  bad  condition  of  things  exists  in  the  more  thickly  settled  portions  of 
our  town,  on  account  of  the  frequent  filling  and  overfiowing  of  cesspools ; 
and  your  board  is  constantly  called  upon  to  pass  and  enforce  regulations 
that  are  a  hardship  upon  the  particular  persons  affected. 

Our  physicians  have  given  very  favorable  reports  on  the  diphtheria  anti- 
toxin, expressing  the  opinion  that  it  has  materially  reduced  the  death  rate 
from  this  dread  disease,  and  that  cases  have  yielded  to  its  influence  that  in 
their  opinion  were  not  amenable  to  former  methods  of  treatment. 

Waltham. 

On  June  15,  1897,  certain  rules  and  regulations  deemed  reasonable  and 
proper,  with  reference  to  the  milk  supply,  after  careful  consideration,  were 
adopted  and  printed  in  the  city  papers ;  at  the  same  time  a  circular  letter 
was  addressed  to  those  milk  dealers  whose  supply  was  purchased  from 
dairies,  requesting  a  complete  list  of  their  dairies,  thus  showing  the  sources 
of  the  milk  supply  of  Waltham.  These  requests  were  very  promptly  and 
generally  answered.  Copies  of  the  rules  and  regulations  of  this  board  were 
sent  to  the  milk  dealers  and  dairies  of  the  city.  At  the  same  time  a  care- 
ful inspection  of  these  dairies  and  milk  dealers  was  made  by  our  agent. 
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and  licenses  granted  to  those  persons  favorably  reported  by  the  agent.  It 
is  pleasant  in  this  connection  to  record  the  very  hearty  co-operation  of  all 
parties  interested  in  the  milk  supply  question,  to  aid  this  board  in  its  work 
and  to  meet  all  the  requirements  of  the  regulations.  The  importance  of 
the  question,  affecting,  as  it  does,  the  public  health,  was  not  lost  in  the 
question  of  some  slight  pecuniary  disadvantage  to  the  person  affected. 
While  our  work  has  been  done  as  systematically  and  carefully  as  our  means 
permitted,  still  it  is  but  a  beginning.  Regular,  rigid  and  frequent  inspec- 
tions should  be  made,  in  order  that  the  dairies  may  be  maintained  in  the 
proper  sanitary  condition  and  the  milk  supply  kept  pure. 

The  general  health  of  the  city  has  been  good.  It  was  decided  to  add 
measles  to  the  list  of  contagious  diseases  required  to  be  reported  to  the 
board  by  the  physicians  of  the  city,  and  the  school  board  required  to  in- 
struct its  teachers  not  to  permit  any  children  so  afflicted  to  attend  school. 
The  school  board  was  further  requested  to  require  its  teachers  not  to  allow 
children  suffering  with  whooping-cough  to  attend  the  schools.  These  re- 
quests have  been  carefully  observed. 

Ware. 

The  exact  diagnosis  of  the  character  of  inflammations  affecting  the 
throat  is  being  furthered  by  the  provisions  which  are  made  by  the  State 
Board  of  Health  for  the  making  of  cultures  and  the  microscopical  examin- 
ation of  the  germ  growth  obtained  from  the  throats  of  individuals  affected. 
The  expense  of  this  work  is  borne  by  the  State  Board.  Culture  tubes  are 
kept  constantly  on  hand  here,  ready  for  the  use  of  physicians  in  having 
the  infectious  character  of  cases  of  throat  trouble  determined.  The  diph- 
theria germ  may  be  present  in  cases  where  the  individual  is  mildly  affected 
with  sickness;  but  examination  of  the  germ  growths,  obtained  by  use 
of  culture  materials,  reveals  the  infectious  germs  and  indicates  that  pre- 
cautionary measures  should  be  taken  to  prevent  the  spread  of  diphtheria. 
By  recognition  of  mild  cases  of  diphtheria,  and  taking  means  early  and 
constantly  for  destroying,  as  far  as  possible,  the  infectious  material  given 
off  by  those  having  this  disease,  very  much  may  be  done  to  prevent  its 
spread  and  the  occurrence  perhaps  of  fatal  forms  of  this  disease  in  others. 
Antitoxin  for  diphtheria  is  used  here  freely  and  with  very  good  effect.  In 
families  where  several  are  brought  in  close  association  with  a  case  of  diph- 
theria of  more  than  mild  character,  the  use  of  antitoxin  is  frequently  made 
as  a  preventive  before  diphtheria  really  appears  in  the  throats  of  those 
thus  exposed.     Such  use  was  made  of  antitoxin  here  daring  the  year. 

Warren. 

The  culture-tubes  mentioned  in  the  last  year's  report,  which  are  furnished 
by  the  State  Board  of  Health,  free  of  expense  to  the  town,  have  been  of 
great  service  to  the  physicians  and  to  the  board  of  health  during  the  past 
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year :  to  the  physiciaDS,  in  determining  whether  the  cases  of  throat  disease 
were  diphtheria  or  not,  thus  placing  themselves  in  a  position  to  report 
their  cases  correctly,  avoiding  unnecessary  quarantine;  to  the  board  of 
health,  in  determining  the  proper  time  for  the  release  from  quarantine. 

The  antitoxin  was  used  before  the  results  of  culture  examinations  were 
received.    The  prompt  use  of  the  antitoxin  was  most  satisfactory. 

Welleslet. 

Three  of  the  cases  of  diphtheria  were  imported.  A  child  who  had  re- 
cently had  diphtheria  at  the  City  Hospital,  Boston,  was  discharged,  cured, 
after  thorough  disinfection,  and  came  to  Wellesley  to  recuperate,  bringing 
with  him  a  toy  trumpet  which  he  had  used  when  first  taken  sick,  but  left  at 
home  when  committed  to  the  City  Hospital.  The  daughter  of  the  hostess 
used  the  trumpet  to  amuse  the  child,  and  was  taken  sick  soon  after ;  then 
the  mother  and  a  friend  were  attacked.  All  three  were  sent  to  the  Newton 
Hospital,  and  the  house  was  thoroughly  disinfected.  No  new  cases  fol- 
lowed this  outbreak. 

Westfield. 

One  hundred  and  ten  complaints  of  nuisances  have  been  promptly  at- 
tended to  during  the  year. 

The  board  has  had  excellent  results  with  the  fumigator  for  which  the 
town  made  appropriation  at  a  special  meeting.  Fumigation  is  accom- 
plished much  quicker  and  more  thoroughly  than  with  the  old  method  of 
barning  sulphur,  and  causes  no  damage  to  household  furnishings. 

Cattle  inspector's  report :  — 

Total  number  of  places  visited, *.        .  188 

Total  number  of  milk  farms  visited, 85 

Total  number  of  private  farms  visited, 78 

Total  number  of  homed  stock  inspected,  about     ....  1,200 

Total  number  of  swine  inspected,  about 880 

Whitmak. 

One  hundred  and  sixty  complaints  have  been  entered  and  attended  to 
this  year,  and  the  routine  work  is  gradually  increasing. 
Following  is  the  report  of  the  cattle  inspector :  — 

* 

Beef  inspected  at  slaughter-houses, 11 

Swine  inspected  at  slaughter-houses,      .        .        .        .        .        .  217 

Veal  inspected  at  slaughter-houses, 91 

Cattle  examined  in  herds, 488 

Cattle  condemned  in  herds, 11 

Swine  examined, 60 

Swine  condemned, 6 
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WiNCHENDON. 

Diphtheria  has  been  present  in  all  parts  of  the  town  at  intervals  during 
the  year.  There  were  several  instances  where  persons  sick  with  diphtheria 
deliberately  exposed  others  to  the  disease,  fortunately  no  deaths  resulting. 

The  question  has  arisen  whether  the  board  ought  not  to  support  a  family 
when  the  wage  earners  are  quarantined. 

WlKCHBSTKR. 

It  is  only  a  matter  of  a  few  years  when  the  town  will  be  compelled  to 
adopt  some  different  method  for  the  disposal  of  its  garbage.  We  propose 
to  make  an  early  investigation  as  to  the  methods  prevailing  in  the  surround- 
ing towns,  and,  if  one  be  found  suitable  to  the  needs  of  our  town,  we  shall 
recommend  its  adoption. 

There  are  1,100  houses  on  the  streets  at  present  supplied  with  a  sewer, 
and  only  291  of  them  are  connected. 

Malarial  diseases  seem  to  be  somewhat  less  than  last  year.  Much  time 
and  no  little  expense  has  been  required  in  the  care  of  infected  households. 
Fumigations  are  made  with  formaldehyde  in  all  cases,  and  no  fumigation  is 
accepted  (or  restrictions  removed)  except  when  done  by  the  board  of  health 
through  its  agent. 

WORCKSTEB. 

By  order  of  the  city  council,  the  public  bath-house,  which  was  finished 
in  July,  was  placed  in  charge  of  this  department.  It  was  opened  for  use 
July  20.  Friday  of  each  week  was  given  to  the  women  and  girls,  and  sub- 
sequently every  morning  except  Sunday,  from  7  to  9,  was  added.  This 
was  to  encourage  quite  a  number  of  young  women  and  girls  who  were 
anxious  to  learn  to  swim,  but  found  it  difficult  when  given  but  a  single  day 
each  week.  These  girls  deserved  encouragement,  too,  for  they  took  advan- 
tage of  the  opportunity,  many  of  them  attending  each  day  before  going  to 
office  or  school.  We  earnestly  recommend  that  the  present  house  be  given 
to  the  use  of  women  and  girls  exclusively,  and  a  new  and  perhaps  larger 
house  be  built  for  men  and  boys. 

Bacteriological  Department.  —  The  work  of  this  department  was  very 
satisfactory  during  the  year;  1,089  cultures  were  examined  in  all;  816 
were  first  cultures,  278  of  which  were  positive  and  538  negative ;  8  second 
cultures  were  positive  where  first  were  negative;  17  had  no  growth;  147 
first  cultures  of  convalescence  were  examined,  105  of  which  were  negative 
and  42  positive.  There  were  41  second  cultures  of  convalescence,  19  of 
which  were  positive  and  22  were  negative.  Of  the  24  third  cultures,  7 
were  positive  and  17  were  negative.  There  were  9  fourth  cultures,  3  posi- 
tive and  6  negative ;  8  fifth  cultures  were  examined,  2  were  found  to  be 
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negative  and  1  positive.  In  one  case  of  convalescence  8  cultures  were 
taken,  covering  a  period  of  12  days  after  the  membrane  had  disappeared, 
before  a  negative  culture  was  obtained. 

Glanders  and  Farcy,  —  The  number  of  cases  of  this  disease  reported 
during  the  year  was  as  follows:  Glanders,  61;  discharged  6,  killed  55. 
It  was  decided  to  close  for  a  time  the  public  watering  troughs,  and  to  clean 
them  thoroughly  and  disinfect  them  before  letting  on  the  water  again. 

Isolation  Hospital,  —  Ninety-two  cases  were  treated  during  the  year ; 
Seventy  of  these  were  diphtheria  and  the  balance  scarlet  fever.  Six  cases 
of  diphtheria  died,  a  mortality  of  8.57.  There  were  no  deaths  from  scarlet 
fever.  When  it  is  considered  that  many  of  these  diphtheria  patients  were 
in  a  desperate  condition  when  admitted,  eighteen  of  them  requiring  intuba- 
tion, with  but  two  deaths,  it  is  a  cause  for  congratulation  that  the  mortality 
is  so  low.  The  number  of  cases  of  diphtheria  treated  outside  the  hospital 
at  their  homes  was  246,  of  which  49  died,  a  mortality  of  19.91.  When 
this  is  compared  with  the  death  rate  at  the  hospital,  8.57,  it  must  be  ap- 
parent to  all  what  an  effect  for  good  the  sunny  rooms,  the  pure  air,  the 
careful  nursing  and  the  free  use  of  antitoxin  at  the  hospital  has  upon  the 
recovery  of  the  patient.  It  must  not  be  forgotten  that  all  of  this  is  but 
supplementary  to  the  skill  of  the  visiting  staff  and  that  of  the  resident 
physician,  who  have  been  unremitting  in  their  care  and  have  given  un- 
stintedly of  their  time  to  bring  about  these  results.  Great  credit  is  also 
due  to  the  nurses,  whose  unselfish  devotion  has  contributed  to  the  good 
results. 

Several  cases  were  received  from  among  the  pupils  of  the  preparatory 
schools  of  the  city,  thus  preventing  possible  epidemics  and  the  consequent 
closing  of  the  schools.  Many  other  instances  might  be  cited  to  show  the 
need  of  a  hospital  of  this  kind,  but  in  our  opinion  it  is  not  necessary ; 
every  one  must  know  how  many  homes  there  are  in  a  large  city  like  this 
without  suitable  accommodations  for  the  care  and  treatment  of  contagious 
disease. 
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AbingtOD,  advice  of  Board  relative  to  disposal  of  surface-water  drainage      ...  55 

Examination  of  water  of  Shumatuscacant  River 332 

Abington  and  Rockland,  consumption  of  water  in 379 

Water  supply  of,  examination  of 99 

Accord  Pond,  Hingham,  examination  of  water  of 186 

Actinomycosis,  mortality  from 655 

Acushnet  Reservoir,  New  Bedford,  heights  of  water  in 252 

Adams,  health  of 659 

Adams  Fire  District,  Adams,  water  snpply  of,  examination  of 99 

Advice  of  the  Board  to  cities,  towns,  corporations,  etc.,  upon  water  supply  and  sew- 
erage           3 

Number  of  applications  for Ivii 

Agawam  River,  examination  of  water  of,  in  Wareham 319 

Air,  aid  received  from  current  of,  in  rapid  filtration  of  sewage 420,  441 

Allspice,  inspection  of 567 

Alumina,  sulphate  of,  use  of,  in  chemical  precipitation  of  sewage 416,  422 

Amesbury,  health  of .       .       . 659 

Water  supply  of,  examination  of 100 

Amherst,  milk  of 582 

Andover,  consumption  of  water  In 379 

Water  supply  of,  examination  of 101 

Antitoxin  in  diphtheria,  report  upon  the  production  and  use  of 585 

Aqua  Rex  Spring,  Millis,  examination  of  water  of 242 

Arlington,  health  of 660 

Water  snpply  of,  examination  of 102 

Ashbumham,  Upper  Naukeag  Pond,  examination  of  water  of 104 

Ashes,  use  of,  as  filtering  material 427,  492 

Ashland,  Cold  Spring  Brook,  Boston  Water  Works,  examination  of  water  of      '.       .  116 

Reservoir  No.  4,  Boston  Water  Works,  examination  of  water  of    .        .       .       .117,119 

Reservoir  No.  6,  Boston  Water  works,  examination  of  water  of     .       .       .       .    113,  115 

Sudbury  River  at  head  of  Reservoir  No.  2,  Boston  Water  Works,  examination  of 

water  of 120 

Ashley  Brook  Reservoir,  Pittsfleld,  examination  of  water  of 274 

Ashley  Pond,  Holyoke,  examination  of  water  of 191 

Assawompsett  Pond,  Lakeville,  examination  of  water  of 311 

Athol,  water  supply  of,  examination  of 104 

Attleborough,  health  of 660 

Consumption  of  water  in .        .  379 

Water  supply  of,  examination  of 105 

Austin  Brook  Reservoir,  Chester,  examination  of  water  of 147 

Averic  Lake,  Stockbridge,  examination  of  water  of        ..%....  305 

Avon,  consumption  of  water  in 379 

Water  supply  of,  examination  of 106 

Ayer,  consumption  of  water  in 379 

Water  supply  of,  examination  of 106 
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Bacteria :  fj 

Application  of,  to  experimental  water  Alters 4A 

Efficiency  of  water  filters  in  remoTing 456 

Growth  of,  in  filtered  water 4M 

Nnmbers  of,  in  effluents  firom  experimental  sewage  filters  at  Lawrence .       .       .  434-497 
Numbers  of,  in  effluents  from  experimental  water  filters  at  Lawrence    • 

463-469,  472-476,  480-494 

Numbers  of,  in  water  applied  to  intermittent  and  continuous  water  filters      .       .  477 

Numbers  of,  in  Merrimac  Riyer  water  at  Lawrence,  applied  to  experimental  filters  400 

Numbers  of,  in  Lawrence  sewage 413 

Numbers  of,  in  Lawrence  dtj  water  supply 49S-^0t 

Numbers  of,  in  effluents  of  manufacturing  sewages  applied  to  experimental  filters 

402,  404,  406,  410 

Removal  of,  by  intermittent  and  continuous  experimental  water  filters  .       •       .  477 

Bacterial  purification,  by  experimental  sewage  filters 4X3 

By  experimental  water  filters 436 

Bacteriological  work  of  the  Board xxi 

Bald  Pate  Pond,  Boxford,  examination  of  water  of 170 

Bannister  Brook,  Framingham,  examination  of  water  of 519 

Barre,  Cold  Brook  Station,  examination  of  water  from  Ware  River  at         .        .       .  37S 

Barre,  water  supply  of,  examination  of 107 

Basin  Pond  Brook,  Lee,  examination  of  water  of SM 

Bassett  Brook,  Easthampton,  examination  of  water  of IM 

Bassett  Brook  Reservoir,  Adams,  examination  of  water  of 99 

Belmont,  consumption  of  water  in  (see  Watertown) 380 

Water  supply  of  (see  Watertown) 107 

Berkshhre  Water  Company,  Lee,  water  supply  of,  advice  of  Board        ....  24 

Examination  of  water  supply  of  Lee 204 

Berlin,  examination  of  water  of  Fosgate  Brook 104 

Of  Gates  Pond 191 

Heights  of  water  in  Gates  Pond 19^ 

Beverly,  health  of 600 

Consumption  of  water  in 379 

Water  supply  of  (see  Salem) 107 

Beverly  and  Wenham,  examination  of  water  of  Longham  Brook  Reservoir ...  392 

OfWenhamLake 290 

Heights  of  water  in  Wenham  Lake 293 

Big  Sandy  Pond,  Pembroke,  examination  of  water  of 90 

Billerica,  advice  of  Board  with  reference  to  a  proposed  water  supply     ....  4 

Examination  of  water  of  tubular  wells  with  reference  to  a  proposed  water  supply  108 

Examination  of  Concord  River  at 361 

Bkdb  Pond,  Lynn,  examination  of  water  of 217 

Heights  of  water  in 22S 

Births  in  Massachusetts  in  1896 xxxii 

By  sex xzzfi 

Ratioofmalestofemales,  1887-96  (table) xxxfi 

By  parent  nativity xxxii 

By  months,  1896  (table) xxxffi 

StUI-birtbs xxxffi 

Plural  births xxxifi 

Still-births  in  dties  and  towns  having  a  popuUtion  of  over  5.000     ...»  644 

Blackstone  River,  examination  of 

AtMUlville 356,337. 

AtUxbridge 336,357,100 

Above  Worcester  Sewage  Purification  Works 

Below  Worcester  Sewage  Purification  Works 

Boot  Pond,  Plymouth,  examination  of  water  of 277 
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Boston,  health  of •        .       .  660 

CoDsnmption  of  water  in 379 

Water  supply  of,  examination  of 112 

Sudbury  River  supply, — 

Indian  Brook  at  head  of  ReserYOir  No.  6,  Hupkinton 112 

Reservoir  No.  6,  Ashland, 113,115 

Cold  Spring  Brook  at  head  of  Reservoir  No.  4,  Ashland 116 

Reservoir  No.  4,  Ashland 117,119 

Sudbury  River  at  head  of  Reservoir  No.  2,  Ashland 120 

Reservoir  No.  2,  Framingham 121 

Walker's  Brook,  Marlborough 123 

Reservoir  No.  5,  Sontbborough 124-126 

Stony  Brook  at  head  of  Reservoir  No.  3,  Soutbborongh 127 

Reservoir  No.  3,  Framingham 128 

Cochituate  supply,  — 

Lake  Cochituate,  Wayland 130 

Water  flrom  faucet,  State  House,  Boston 132 

Mystic  supply, — 

Mystic  Lake 134 

Stony  Brook,  examination  of  water  of 372 

Heights  of  water  in  lakes  and  storage  reservoirs 135 

Bottomly  Pond,  Paxton,  examination  of  water  of 346 

Boxford,  examination  of  water  of  Bald  Pate  Pond 170 

Boxford  and  Oroveland,  examination  of  water  of  Johnson's  Pond         ....  183 

Bradford,  water  supply  of  (see  Haverhill) 136 

Brain  diseases,  mortality  from  (tables) xl,  652,  656 

Braintree,  consumption  of  water  in 379 

Water  supply  of,  examination  of 136 

Braintree  and  Randolph,  examination  of  water  of  Great  Pond 282 

Brant  Rock,  Marshfield,  examination  of  water  supply  of 235 

Breed's  Pond,  Lynn,  examination  of  water  of 215 

Heights  of  water  in 225 

Bridgewater,  health  of 665 

Bridgewater  and  East  Bridgewater,  consumption  of  water  in 379 

Water  supply  of,  examination  of 137 

Broad  Brook,  Pownal,  Yt.,  examination  of  water  of 256 

Brockton,  health  of 666 

Consumption  of  water  in 379 

Sewage  disposal  at 509 

Water  supply  of,  advice  of  Board 6 

Examination  of 137 

Height  of  water  in  Salisbury  Brook  storage  reservoir 139 

Underdrains  beneath  sewers,  examination  of  water  of 139 

Bronchitis,  mortality  from  (tables) 652,  656 

Brookline,  health  of • 666 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 140 

Charles  River  at  West  Roxbury,  examination  of  water  of 141 

Brown's  Pond,  Peabody,  examination  of  water  of 269 

Backland,  milk  of 582 

Bnckmaster  Pond,  Dedham,  examination  of  water  of 266 

Heights  of  water  in 267 

Bull  Brook,  Ipswich,  examination  of  water  of 199 

Butter,  inspection  of 566 

Cambridge,  health  of 667 

Consumption  of  water  in 379 
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Cambridge  —  Concluded,  paob 

Water  sapplj  of,  examination  of 141 

Heights  of  water  in  pond  and  storage  reservoir 146 

Cancer,  mortality  fh>m  (tables) xl,  652,  656 

Canton,  health  of 668 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 146 

Cape  Pond,  Rockport,  examination  of  water  of 288 

Cassia,  inspection  of 567 

Cayenne,  inspection  of 567 

Cerebro-spinal  meningitis,  prevalence  of xir 

Deaths  from,  in  Massacbnsetts,  1887-95 xri 

Mortality  from  (tables) 652,  656 

Weekly  summary  of  deaths  from 622 

Cbapin  Pond,  Ludlow,  examination  of  water  of 902 

Charles  River,  examination  of  water  of,  at  Newton 2M 

AtWaltham 317 

At  West  Roxbury 141 

AtMilford Kl 

Chauncy  Pond,  Westborough,  examination  of  water  of 326 

Cheese,  inspection  of 566 

Chelsea,  consumption  of  water  in  (see  Boston,  Mystic  Works) 379 

Water  supply  of  (see  Boston,  Mystic  Works) 146 

Chemical  precipitation  of  sewage  by  sulphate  of  alumina 416,  422 

Cheshire,  water  supply  of,  examination  of       ....      - 147 

Cheshire  and  Adams,  examination  of  water  of  Dry  Brook  Reservoir     ....  100 

Chester,  water  supply  of,  examination  of 147 

Chicopee,  health  of 668 

Water  supply  of,  examination  of 146 

Child-birth,  mortality  from  (table) xxxix 

Cholera  infantum,  mortality  from  (tables) xxxix,  652, 656 

Cholera  morbus,  mortality  from  (tables) 652, 636 

Cinders,  use  of,  as  filtering  material 437 

Cities  and  towns,  advised  with  regard  to  water  supply  and  sewerage    ....  S 

Date  of  construction  of  water  works  in 378 

Number  of,  having  public  water  supplies 377 

Statistics  relating  to  consumption  of  water  in 379 

Sewage  purification  of,  by  intermittent  filtration 609 

Cities,  infant  mortality  of  (table) xxxv 

Clinton,  examination  of  Nashua  River  above  Clinton 379 

Clinton  and  Lancaster,  water  supply  of,  examination  of 148 

Cloves,  inspection  of 967 

Cochituate  Lake,  Wayland,  examination  of  water  of  (Boston  Water  Works)      .        .  130 

Heights  of  water  in 135 

Cocoa,  inspection  of 569 

Coffee,  inspection  of 569 

Cohasset,  consumption  of  water  in 379 

Water  supply  of,  examination  of 149 

Cold  Brook  Station,  Barre,  examination  of  Ware  River  at     ....        .  373 

Cold  Spring  Brook,  Ashland,  examination  of  water  of  (Boston  Water  Works)    .        .  116 

Cold  Spring  Reservoir,  Williamstown,  examination  of  water  of 

Concord,  health  of 

Concord  and  Lincoln,  water  supply  of,  examination  of 159 

Concord  River  at  Billerica,  examination  of 361 

Confectionery,  in.Mpection  of 519 

Consumptiun,  examinations  of  sputum  siupected  to  contain  the  badlli  of  tubexcnlodi 

(see  Tuberculosis) 694 
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Mortality  firom  (tables) xxxix,  662, 656 

Weekly  sammary  of  deaths  from 619 

Ck>n8amption  of  water  in  yarioas  cities  and  towns,  statistics  relating  to        .       .       .  379 

Cooley  Brook,  Longmeadow,  examination  of  water  of 212 

Cooley  Brook  Reservoir,  Cbicopee,  examination  of  water  of 148 

Cottage  City,  consumption  of  water  in 379 

Water  supply  of,  examination  of 161 

Cream,  evaporated,  inspection  of 666 

Cream  of  tartar,  inspection  of 669 

Croup.    (See  Diphtheria  and  Croup.) 

Crystal  Lake,  Gardner,  examination  of  water  of 168 

Crystal  Lake,  Haverhill,  examination  of  water  of 180 

Heights  of  water  in 186 

Crystal  Lake,  Wakefield,  examination  of  water  of 313 

Dalton  Fire  District,  Dalton,  water  supply  of,  examination  of 151 

Danvers,*  health  of 668 

Consumption  of  water  in 379 

Sewage  disposal  of,  advice  of  Board 56 

Danvers  and  Middleton,  water  supply  of,  examination  of 152 

Danvers  Lunatic  Hospital,  Danvers,  advice  of  Board  with  reference  to  a  proposed 

water  supply 9 

Examination  of  water  of  tubular  well  with  reference  to  a  proposed  water  supply  .  162 

Sewage  disposal  of,  advice  of  Board 69 

Deaths  : 

In  Massachusetts,  1896 xxxiv 

By  sexes xxxiv 

By  months  (table) xxxiv 

By  ages  (table) xxxiv 

Infant  mortality  of  cities xxxv 

Causes  of  death xxxvi 

Deaths  from  ten  prominent  causes,  1887-96  (table) xxxvii 

General  tables,  1877-96 xxxviii-xl 

Summary  of  weekly  mortality  reports  from  cities  and  towns 614 

Total  reported  mortality,  1897 618 

Under  five  years^  reported,  1897 618 

Returns  of,  from  cities  and  towns  having  a  population  of  more  than  6,000     .       .  639-656 

From  typhoid  fever  in  Lawrence,  1887-97 496 

Dedham,  health  of 669 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 154 

Bnckmaster  Pond,  examination  of  water  of 266 

Heights  of  water  in  Bnckmaster  Pond 267 

Devol  Pond,  Westport,  examination  of  water  of 162 

Diarrhoea,  mortality  from  (tables) 662, 656 

Diarrhoeal  diseases,  weekly  summary  of  deaths  from 621 

Dike's  Brook  storage  reservoir,  Gloucester,  examination  of  water  of    ...       .  174 

Diphtheria  and  croup,  mortality  from  (tables) xxxvlii,  652, 666 

Prevalence  of xiii 

Reported  cases  of 624, 631 

Weekly  summary  of  deaths  from 621 

Diphtheria  antitoxin,  report  upon  the  production  and  use  of 585 

Amount  of,  distributed  firom  April  1,  1897,  to  March  31, 1898 687 

list  of  cities  and  towns  from  which  reports  were  received  relative  to  use  of  .       .  689 

Cases  in  which  a  bacteriological  examination  was  made 690 

Summary  of  the  three  years  ending  March  31, 1898 693 
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Diphtheria  antitoxin  —  Concluded.  pau 

Cases  in  which  no  bacteriological  examination  was  made dM 

Seqaelffi 590 

Operations 506 

Brands  of  antitoxin  employed 

Summary 

Number  of  diphtheria  cnltar^s  examined  during  the  jear  ending  March  31,  1896  .  fiM 

Relation  of  clinical  to  bacteriological  diagnosis 001 

Persistence  of  diphtheria  bacilli  in  throats  of  patients  conralesoent  from  diph- 
theria           602 

Disposal  of  waste  liquors  from  industrial  works 396 

Doane  Pond,  North  Brookfleld,  examination  of  water  of 961 

Heights  of  water  in 26S 

Dow*s  Brook,  Ipswich,  examination  of  water  of 198 

Drugs :    (See  Food  and  Drug  Inspection.) 

Adulteration  of 5tf 

Inspection  of 875 

Work  of  Board  relating  to  inspection  of xxir 

Dry  Brook  Reservoir,  Adams  and  Cheshire,  examination  of  water  of   ...        .  100 

Dug  Pond,  Natick,  examination  of  water  of 246 

Heights  of  water  in 247 

Dysentery,  mortality  fVom  (tables) xxxiz,  652, 636 

Prevalence  of zril 

East  Bridgewater,  consumption  of  water  in  (see  Bridgewater) 379 

Water  supply  of  (see  Bridgewater) 154 

Easthampton,  consumption  of  water  in 379 

Water  supply  of,  examination  of 154 

East  Meadow  River,  Haverhill,  examination  of  water  of IM 

East  Mountain  Spring,  West  Stockbridge,  examination  of  water  of      ...       .  330 

East  Mountain  Water  Company,  West  Stockbridge,  water  supply  of,  examination  of .  336 

Easton,  consumption  of  water  in 379 

Easton,  North  Easton  Village  District,  water  supply  of,  examination  of      .       .       •  155 

Edgartown,  advice  of  Board  with  reference  to  a  proposed  water  supply        ...  9 

Examination  of  water  from  a  tubular  well  with  reference  to  proposed  water 

supply 155 

Edgartown  Water  Company,  Edgartown,  advice  of  Board  with  reference  to  propofed 

water  supply 9 

Elder's  Pond,  Lakeville,  examination  of  water  of 312 

Erysipelas,  mortality  from  (tables) 632, 696 

Weekly  summary  of  deaths  itom 62S 

Everett,  health  of 669 

Consumption  of  water  in  (see  Boston,  Mystic  Works) 379 

Water  supply  of,  examination  of  (see  Boston,  Mystic  Works)         ....  153 

Examination  of  rivers 351 

Examination  of  water  supplies 97 

Experiments  upon  the  purification  of  sewage  by  filtration  at  the  Lawrence  Experiment 

Station 395-457 

Experiments  upon  the  purification  of  water  by  filtration  at  the  Lawrence  Experiment 

Station 458-506 

Expenditures  of  the  Board,  classified  by  departments hffi 

Fairhaven,  advice  of  Board  relative  to  cases  of  lead-poisoning  at 10 

Advice  of  Board  with  reference  to  a  proposed  water  tnpply  (see  also  Wareham)  .  C 

Consumption  of  water  in 379 

Examination  of  water  with  reference  to  a  proposed  water  supply  (see  alto  Ware- 
ham) 196 

Water  supply  of,  examination  of 116 

Fall  Brook,  Leominster,  examination  of  water  of 286 
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Fall  Brook  Reservoir,  Leominster,  examinatloii  of  water  of 209 

Heights  of  water  in 210 

Fall  River,  health  of 670 

Advice  ofBoard  relative  to  pollution  of  water  sapplj  of 10 

Consumption  of  water  in 379 

"Water  supply  of,  examination  of 167 

Heights  of  water  in  North  Watuppa  Lake 163 

Falmouth,  advice  of  Board  with  reference  to  a  proposed  water  supply  ....  11 

Examination  of  water  with  reference  to  a  proposed  water  supply  ....  163 

Farm  Pond,  Boston  Water  Works,  heights  of  water  in 135 

Filters,  experimental,  for  sewage  purification,  at  Lawrence 434 

Experimental,  for  water  purification,  at  Lawrence 468 

Fitchbnrg,  health  of 671 

Water  supply  of,  examination  of 164 

Nashua  river  below,  examination  of 366 

FiTe  Mile  Pond,  Springfield,  examination  of  water  of 304 

Flora  Glen  Reservoir,  Williamstown,  examination  of  water  of 334 

Flow  of  streams 388 

Food  and  dmg  inspection 541 

Work  of  Board  relating  to xxiil 

Number  of  samples  examined 541 

Summary  of  work  during  the  year 542 

Summary  of  work  of  previous  years 543,  644 

Drugs,  adnlteration  of 546 

Cities  and  towns  to  which  notices  were  sent  on  account  of  adulterated  milk  .       .  546 
Cities  and  towns  to  which  notices  were  sent  on  account  of  adulterated  food,  other 

than  milk 546 

Cities  and  towns  to  which  notices  were  sent  on  account  of  adulterated  drugs         .  547 

Prosecutions 547 

Summary -  •       .  560 

Fines 554 

Expenditures 654 

Report  of  Dr.  C.  P.  Worcester  on  analyses  of  food  and  drugs        ....  557 

Adulterated  milk 557,  560 

Milk  preservatives 667 

Action  of  formaldehyde  upon  milk 658 

Local  inspection  of  cailk 660 

Analysis  of  milk  of  known  purity 662 

Quality  of  milk  by  months 563 

Summary  of  milk  statistics 563 

Summary  of  food  statistics *        .       .       .  576 

Inspection  of  drugs 576 

Summary  of  food  and  drug  statistics 580 

Milk  of  western  Massachusetts,  report  of  Prof.  C.  A.  Ooessmann  upon  ...  581 

Formaldehyde,  action  of,  upon  milk 658 

Fosgate  Brook,  Berlin,  examination  of  water  of 194 

Foxborongh  Water  Supply  District,  Foxborough,  consumption  of  water  in  .       .       .  379 

Water  supply  of,  examination  of 166 

Framingham,  consumption  of  water  in 379 

Sewage  disposal  at 514 

Water  supply  of,  examination  of 166 

Underdrain  beneath  sewers,  examination  of  water  of 167 

Reservoir  No.  2,  Boston  Water  Works,  examination  of  water  of   ...       .  121 

Reservoir  No.  3,  Boston  Water  Works,  examination  of  water  of   ...       .  128 

Franklin,  health  of 673 

Consumption  of  water  in 379 

Water  supply  of.  examination  of 168 
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Fresh  Pond,  Cambridge,  examination  of  water  of 142 

Heights  of  water  in 146 

Falling  Mill  Pond,  Hingbam,  examination  of  water  of 187 

Gardner,  health  of 673 

Consumption  of  water  in 379 

Sewage  disposal  at 519 

Water  snpply  of,  examination  of 168 

Gates  Pond,  Berlin,  examination  of  water  of 191 

Heights  of  water  in 196 

General  Report tA 

Georgetown,  advice  of  Board  relatiTe  to  a  proposed  water  supplj IX 

Examination  of  water  of  Bald  Pate  Pond,  Boxford,  with  reference  to  a  proposed 

water  snpply 170 

Ginger,  inspection  of 567 

Glanders,  mortality  from 65$ 

Glen  Lewis  Pond,  Lynn,  examination  of  water  of 230 

Heights  of  water  in 225 

Gloucester,  advice  of  Board  relative  to  water  supply  famlBhed  to  fishing  Teasels  .        .  15 

Consumption  of  water  in .  380 

Water  supply  of,  advice  of  Board 13 

Examination  of 174 

Glover  Spring,  Southbridge,  examination  of  water  of S97 

Goessmann,  Prof.  C  A.,  report  on  milk  of  western  Massachusetts        ....  581 

Grafton,  consumption  of  water  in 380 

Water  supply  of,  examination  of ITS 

Great  Barrington,  health  of 673 

Great  Pond,  Randolph  and  Bralntree,  examination  of  water  of 3S2 

Great  Pond,  Weymouth,  examination  of  water  of 831 

Great  Quittacas  Pond,  Lake vi He,  examination  of  water  of 251 

Great  South  Pond,  Plymouth,  examination  of  water  of 277 

Greenfield,  milk  of SS! 

Water  supply  of,  examination  of 177 

Green  Harbor  (Marshfield),  report  of  joint  board  npon  restoration  of  ...       .  xlii 

Grew's  Pond,  Falmouth,  examination  of  water  of 161 

Groton,  examination  of  water  from  various  sources  with  reference  to  proposed  water 

supply 177 

Groton  Water  Company,  Groton,  advice  of  Board  relative  to  proposed  water  supply    .  15 

Groveland  and  Boxford,  examination  of  water  of  Johnson's  Pond        ....  18} 

Haggett's  Pond,  Andover,  examination  of  water  of 101 

Halfway  Pond,  Plymouth,  examination  of  water  of 277 

Halifax,  examination  of  water  from  Stetson's  Pond  in  Pembroke,  and  from  Moopcw- 

sett  or  Stump  Pond  in  Halifax 179 

Hatchet  Brook  Reservoir,  Southbridge,  examination  of  water  of 296 

Hatfield,  water  supply  of,  examination  of 179 

Hathaway  Brook  Reservoir,  Pittbfield,  examination  of  water  from       ....  275 

Haverhill,  health  of 673 

Sewage  disposal  of,  advice  of  Board 61 

Water  supply  of,  examination  of 180 

Heights  of  water  in  lakes 185 

Hawkes  Pond,  Lynn,  examination  of  water  of 221 

Heights  of  water  in 2tt 

Haynes  Reservoir,  Leominster,  examination  of  water  of       ......        .  207 

Heights  of  water  in 210 

Health  of  towns 

Heart  diseases,  mortality  from  (tables) zl,  608, 
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Heights  of  water  in  ponds  and  reserroirs : 

Boston  Water  Works,  lakes  and  storage  reservoirs 135 

Brockton^  Salisbury  Brook  storage  resenroir 139 

Cambridge,  Fresh  Pond  and  Stony  Brook  storage  reservoir 146 

Fall  River,  North  Watnppa  Lake 163 

UaTerhill,  lakes 186 

Hudson,  Gates  Pond  (Berlin) 196 

Leominster,  storage  reservoirs 210 

Lynn  and  Sangus,  ponds  and  storage  reservoirs 225 

Maiden,  Med  ford  and  Melrose,  Spot  Pond  (Stoneham) 227 

Nalick,  Dug  Pond 247 

New  Bedford,  Acushnet  Reservoir  and  Little  Qaittacas  Pond         ....  252 

North  Brookfield,  Doane  Pond 265 

Norwood,  Buckmaster  Pond  (Dedham) 267 

Qoincy,  storage  reservoir 282 

Salem  and  Beverly,  Wenham  Lake  (Beverly  and  Wenbam) 293 

Springfield  and  Ludlow,  Ludlow  Reservoir 305 

Worcester,  Leicester  and  Holden  storage  reservoirs 350 

H Ingham  and  Hull,  water  supply  of,  examination  of 186 

Hinsdale  Fire  District,  Hinsdale,  water  supply  of,  examination  of       ...       .  188 

Uobart's  Pond,  Whitman,  examination  of  water  of 332 

Hobb*s  Brook,  Waltham,  examination  of  water  of 145 

Holbrook,  consumption  of  water  in  (see  Randolph) 380 

Water  supply  of  (see  Randolph) 189 

Holden,  examination  of  water  from  Quinepoxet  River  at 368 

Holden  storage  reservoir,  Worcester,  height  of  water  in 350 

Holliston,  consumption  of  water  in 380 

Water  supply  of,  examination  of 189 

Holyoke,  health  of 674 

Milk  of 581 

Water  supply  of,  examination  of 190 

Honey,  inspection  of 566 

Hoosac  River,  examination  of 361 

At  Williamstown 362 

Hopedale,  consumption  of  water  in  (see  Milford) 380 

Water  supply  of  (see  Milford) 193 

Hopkinton,  consumption  of  water  in 380 

Examination  of  water  of  Indian  Brook  (Boston  Water  Works)      ....  112 

Horn  Pond,  Wobum,  examination  of  water  of 341 

Housatonic  River,  examination  of 362 

At  New  Lenox 363 

Hudson,  water  supply  of,  advice  of  Board 17 

Examination  of 193 

Heights  of  water  in  Gates  Pond,  Berlin 195 

Hull,  sewage  disposal  of,  advice  of  Board 62 

Water  supply  of  (see  Hingham) 195 

Huntington,  advice  of  Board  relative  to  proposed  water  supply 22 

Examination  of  water  from  various  sources  with  reference  to  proposed  water 

supply 195 

Hyde  Park,  health  of 674 

Consumption  of  water  in 380 

Examination  of  Neponset  River  at 197 

Hyde  Park  and  Milton,  water  supply  of,  examination  of 196 

Indian  Brook,  Hopkinton,  examination  of  water  of  (Boston  Water  Works)        .       .  112 

Infant  mortality  of  cities xxxv 

Infbctions  diseases,  prevalence  of,  in  Massachusetts vii 
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Infections  diseases  —  Concluded,  rt 

Small-pox,  prevalence  of rlfi 

Cases  of,  reported  to  the  Board  in  1897 rvi 

Prevalence  of,  In  other  states  .       .  * x 

Typhoid  fever,  prevalence  of x 

Deaths  and  death-rates  from,  in  Massachusetts  cities  (tables)     ....  xil 

Diphtheria,  prevalence  of xiii 

Cerebro-spinal  -meningitis,  prevalence  of xiv 

Deaths  from,  in  Massachusetts,  1887-95  (table) xvi 

Dysentery,  prevalence  of xvii 

Malarial  fever,  prevalence  of  (map  showing  distribution  of)  at  Uxbridge      .        .  xix 

Cases  of,  reported  to  the  Board,  1897 631 

Cases  of,  reported  to  local  boards  of  health,  1897 624 

Influenza,  mortality  from  (tables) S52,  656 

Inspection  of  food  and  drugs.    (See  Food  and  Drug  Inspection.) 

Ipswich,  health  of 674 

Consumption  of  water  in 380 

Examination  of  water  of  Ipswich  River  at 363 

.  Water  supply  of,  examination  of 196 

Ipswich  River,  examination  of,  at  Ipswich 363 

Jam,  inspection  of 574 

Jelly,  Inspection  of 572 

Johnson's  Pond,  Boxford  and  Oroveland,  examination  of  water  of       ...        .  183 

Jonathan's  Fond,  Wareham,  examination  of  water  of 319 

Kenoza  Lake,  Haverhill,  examination  of  water  of 181 

Heights  of  water  in 18S 

Kent  Reservoir  (Leicester  supply),  Worcester,  examination  of  water  of       .       .       .  344 

Kidney  diseases,  mortality  from  (tables) xl,  652,  656 

Kingston,  water  supply  of,  examination  of 200 

Lakeville,  examination  of  water  of  Assawompsett  Pond 311 

Of  Elder's  Pond 312 

Of  Great  Quittacas  Pond 251 

Of  Little  Quittacas  Pond 250 

Of  Long  Pond 251 

Heights  of  water  in  LiUle  Quittacas  Pond 252 

Lancaster,  examination  of  Nashua  River  at 367,371 

Water  supply  of  (see  Clinton) 200 

Lard,  inspection  of 666 

Lathrop  Spring,  West  Springfield,  examination  of  water  of 329 

Lawrence,  consumption  of  water  in 380 

Water  supply  of,  examination  of 201 

Merrimack  River,  examination  of  water  of 201, 202 

Flow  of  Merrimack  River  at 203 

Merrimack  River,  experiments  upon  purification  of  water  of 458 

Filtration  of  water  of 460 

Filtration  of  Lawrence  sewage 411 

Deaths  from  typhoid  fever  in,  1887-1897 495 

Lawrence  city  filter,  operation  of,  with  tables  of  daily  results 491-505 

Lawrence  Experiment  Station,  detailed  account  of  work  at,  in  1897      ....    395-505 

Lead  poisoning,  advice  of  Board  relative  to  cases  of,  at  Fairhaven        ....  10 

AtMilford 31 

Lee,  health  of 674 

Water  supply  of,  advice  of  Board 24 

Examination  of 204 
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L«icest«r,  examination  of  water  of  Mann  Reserroir       . 345 

Sewage  disposal  at 022 

Leicester  Poor  Farm,  sewage  disposal  at 525 

Leicester  storage  reservoir,  Worcester,  height  of  water  in 360 

Leicester  Water  Sappljr  District,  Leicester,  sewage  disposal  of,  advice  of  Board   .       .  63 

Water  supply  of,  examination  of 205 

Underdrain  beneath  sewers,  examination  of  water  of 205 

Lenox,  water  sapply  of,  examination  of 206 

Leominster,  health  of 674 

Water  snpply  of,  examination  of 207 

Heights  of  water  in  storage  reservoirs 210 

Leonard  Morse  Hospital,  Natick,  sewage  disposal  of,  advice  of  Board  ....  77 

Lexington,  sewage  disposal  of,  advice  of  Board 65 

Water  supply  of,  examination  of 210 

Library  and  pnDllcations  of  the  Board xxv 

Lincoln,  examination  of  water  from  Sandy  Pond 150 

Water  snpply  of  (see  Concord) 211 

Little  Pond,  Bralntree,  examination  of  water  of 137 

Little  Qaittacas  Pond,  Lakeville,  examination  of,  water  of 250 

Heights  of  water  in 252 

Little  South  Pond,  Plymouth,  examination  of  water  of 276 

Local  boards  of  health xxviii 

Local  nuisances,  law  relating  to xxli 

Longham  Brook  Reservoir,  Beverly  and  Wenham,  examination  of  water  of        .       .  292 

Longmeadow,  consumption  of  water  in 380 

Water  supply  of,  examination  of 212 

Long  Pond,  Falmouth,  examination  of  water  of 163 

Long  Pond,  Lakeville,  examination  of  water  of 251 

Loon  Pond,  Springfield,  examination  of  water  of 303 

Lowell,  health  of 675 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 212 

Merrimack  River,  examination  of  water  of 212 

Lndlow,  examination  of  water  of  Chapin  Pond 302 

Water  supply  of  (see  Springfield)  . 214 

Lndlow  Reservoir,  Springfield,  examination  of  water  of 299, 301 

Heights  of  water  in 305 

Lnng  diseases,  acute,  weekly  summary  of  deaths  from 620 

Lynde  Brook  storage  reservoir  (Leicester  snpply),  Worcester,  examination  of  water 

of 343 

Height  of  water  in 350 

Lynn,  health  of 677 

Lynn  and  Sangus,  consumption  of  water  in 380 

Water  supply  of,  examination  of 215 

Heights  of  water  In  ponds  and  storage  reservoirs 225 

Mace,  inspection  of 567 

Malarial  fever,  mortality  from  (tables) 652,  656 

Prevalence  of xix 

Weekly  summary  of  deaths  from 623 

Report  upon  work  of  the  Board  reUting  to  malaria 608 

Maiden,  health  of 678 

Consumption  of  water  In 380 

Water  supply  of,  examination  of 228 

Maiden,  Medford  and  Melrose,  water  supply  of,  examination  of 226 

Heights  of  water  in  Spot  Pond,  Stoneham 227 
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Manchester,  consumption  of  water  in 880 

Water  supply  of,  examination  of 229 

Manban  River,  Sonthampton,  examination  of  water  snpplj  of 192 

Mann  Reservoir  (Leicester  snpply),  Worcester,  examination  of  water  of      .       .       .  345 

Mansfield,  Water  Supply  District,  consumption  of  water  in 380 

Water  supply  of,  examination  of *      .  229 

Manufacturing  sewage,  purification  of 395 

Numbers  of  bacteria  in  effluents  of,  from  experimental  filters        .       .     402,  4(H,  406,  410 

Maple  sugar,  inspection  of 567 

Maple  syrup,  inspection  of 567 

Marblehead,  consumption  of  water  in 380 

Water  supply  of,  examination  of 230 

Marblehead  Water  Company,  Swampscott  and  Nahant.  water  supply  of,  examination 

of 308 

Marion,  advice  of  Board  relative  to  a  proposed  water  supply   (see  Wareham, 

Marion,  etc.) 47 

Examination  of  water  ft'om  various  sources  with  reference  to  a  proposed  water 

supply  (see  also  Fairhaven  and  Wareham) 231 

Marlborough,  health  of 678 

Consumption  of  water  in 380 

Examination  of  water  of  Walker's  Brook  (Boston  Water  Works) ....  123 

Sewage  disposal  at 528 

Water  supply  of,  examination  of 2S1 

Marriages  in  Massachusetts,  1896 xxxl 

By  nativity xxxi 

By  months  (table) xxxl 

Marshfield  (Brant  Rock),  water  supply  of,  examination  of 23& 

Massachusetts  Hospital  for  Consumptives  and  Tubercular  Patients,  Rutland,  sewage 

disposal  of,  advice  of  Board 66 

Massachusetts  Hospital  for  Epileptics,  Monson,  advice  of  Board  with  reference  to  pro- 
posed water  supply 25 

Examination  of  water  with  reference  to  a  proposed  water  supply   ....  243 

Sewage  disposal  of,  advice  of  Board 67 

Massachusetts  Reformatory  Prison  for  Women,  Sherbom,  water  supply  of,  advice  of 

I           Board 27 

Examination  of 295 

Mattapoisett,  advice  of  Board  relative  to  proposed  water  supply  (see  Wareham, 

Marion,  etc.) 47 

Examination  of  water  with  reference  to  proposed  water  supply  (see  also  Fair- 
haven  and  Wareham) 235 

Sewage  disposal  of,  advice  of  Board 69 

Maynard,  consumption  of  water  In 380 

Water  supply  of,  examination  of 235 

Measles,  mortality  from  (tables) xxxviil,  652,  666 

Reported  cases  of 624, 631 

Medfield,  examination  of  water  from  a  spring 236 

Sewage  disposal  at 532 

Medfield  Insane  Asylum,  Medfield,  water  supply  of 236 

Medford,  health  of 679 

Consumption  of  water  in 380 

Water  supply  of,  examination  of  (see  also  Maiden,  Medford  and  Melrose)    .       .  236 

Underdrains  beneath  sewers,  examination  of  water  of 238 

Medway,  advice  of  Board  relative  to  proposed  water  supply 28 

Examination  of  water  with  reference  to  proposed  water  supply       ....  238* 

Medway  Water  Company,  Medway,  advice  of  Board  relative  to  proposed  water  supply  28 

Meeting-house  Pond,  Westminster,  examination  of  water  of 165 


INDEX.  703 

PAGE 

Melrofie,  health  of 679 

Consaroption  of  water  ia '      .  380 

Water  sapply  of,  examination  of  (see  also  Maiden,  Medford  and  Melrose)    .       .  239 

Merrimack  River  examination  of  (see  also  Lawrence  and  Lowell)         .       .       •       •  364 

At  Lawrence 201,503 

At  Lowell 212 

Flow  of,  at  Lawrence 203 

Average  weekly  flow  of,  1897 389 

Experiments  upon  purification  of  water  of 468 

Filtration  of  water  of 460 

Methnen,  water  supply  of,  examination  of      .        .       .       .       .       .       .       .        .  239 

Metropolitan  sewerage  commission,  advice  of  Board  relative  to  extension  of  metropol- 
itan sewer 70 

Metropolitan  sewerage  commission,  Neponset  valley  sewer,  advice  of  Board  relative 

to  construction  of  overflows 71 

Middleborough  Fire  District,  Middleborough,  consumption  of  water  in         .       .       .  380 

Water  supply  of,  examination  of 240 

Middleton,  water  supply  of  (see  Danvers) 240 

Middleton  Pond,  Middleton,  examination  of  water  of 162 

Milford,  advice  of  Board  relative  to  case  of  lead  poisoning 31 

Milford  and  Hopedale,  consumption  of  water  in 380 

Water  supply  of,  examination  of 240 

Milk: 

Adulterated, 546 

Milk  preservatives 657 

Inspection  of 657 

From  cities,  560 ;  from  towns,  661 ;  from  suspected  producers     ....  661 

Analysis  of  milk  of  known  purity 562 

Quality  of,  by  months 663 

Summary  of  milk  statistics 563 

Milk,  condensed,  inspection  of 563 

Mill  Brook  Reservoir,  Pittsfield,  examination  of  water  of 275 

Millbury,  water  supply  of,  examination  of 241 

Millham  Brook,  Marlborough,  examination  of  water  of 232 

Millham  Brook  Storage  reservoir,  Marlborough,  examination  of  water  of    .       •       .   233,  234 

Millis,  water  supply  of,  examination  of 242 

Millvale  Reservoir,  Haverhill,  examination  of  water  of 184 

Millville,  examination  of  Blackstone  River  at 356,  357,  360 

Milton,  consumption  of  water  in 380 

Water  supply  of  (see  Hyde  Park) 242 

Molasses,  inspection  of 667 

Monponsett  or  Stump  Pond,  Halifax,  examination  of  water  of 179 

Monson,  water  supply  of,  examination  of 242 

Monson,  Massachusetts  Hospital  for  Epileptics,  advice  of  Board  with  reference  to  a 

proposed  water  supply 25 

Examination  of  water  with  reference  to  a  proposed  water  supply  ....  243 

Sewage  disposal  of,  advice  of  Board 67 

Montague,  consumption  of  water  in 380 

Montague,  Turner's  Falls  Fire  District,  water  supply  of,  examination  of     .       .       .  243 

Morse  Reservoir,  Leominster,  examination  of  water  of 208 

Heights  of  water  in 210 

Mortality  reports : 

Statistics  of  disease  and  mortality 613 

Summary  of  weekly  reports  of  cities  and  towns 614 

Total  deaths • 618 

Deaths  of  children  under  five  years 618 
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Mortality  reports  —  Concluded,  rAoa 

Consumption 619 

Acnte  lung  diseases 620 

Typhoid  fever 630 

Diarrhoeal  diseases 621 

Diphtheria  and  cronp 621 

Scarlet  fever 621 

Cerebrospinal  meningitis 623 

Whooping  congh,  malarial  fever,  erysipelas,  puerperal  fever  and  small-pox .       .  623 

Morton  Brook  Reservoir,  Chicopee,  examination  of  water  of 148 

Mount  Holyoke  College,  South  Hadley,  sewage  disposal  of,  advice  of  Board       .       .  73 

Muschopauge  Lake,  Rutland,  examination  of  water  of 388 

Mustard,  Inspection  of 567 

Mystic  Lake,  examination  of  water  of  (Boston  Water  Works) 134 

Heights  of  water  in 131 

Nahant,  consumption  of  water  in  (see  Swampscott) 380 

Water  supply  of  (see  Swampscott) 243 

Nantucket,  consumption  of  water  in 380 

Water  supply  of,  examination  of 344 

Nashua  River,  examination  of 365 

North  Branch,  below  Fitcbburg 186 

North  Branch,  at  Lancaster 867 

Quinepoxet  River  at  Holden 868 

Stillwater  River  at  Sterling 869 

South  Branch,  above  Clinton 870  • 

Soath  Branch,  at  Lancaster 371 

Natick,  health  of 679 

Consumption  of  water  in 880 

Leonard  Morse  Hospital  at,  sewage  disposal  of,  advice  of  Board     ....  77 

Sewage  disposal  at 534 

Water  supply  of,  advice  of  Board 33 

Examination  of 245 

Heights  of  water  in  Dug  Pond 247 

Naukeag  Pond  (Upper),  Ashburnham,  examination  of  water  of 104 

Needham,  advice  of  Board  relative  to  pollution  of  water  supply  of        ...       .  98 

Consumption  of  water  in    ... 880 

Water  supply  of,  examination  of 248 

Neponset  River,  examination  of,  at  Hyde  Park 197 

New  Bedford,  health  of 679 

Consumption  of  water  in 380 

Water  supply  of,  advice  of  Board  relative  to  pollution  of 91 

Examination  of 348 

Heights  of  water  In  Acushnet  Reservoir  and  Little  Quittacas  Pond         ...  2SS 

Newburyport,  consumption  of  water  in 380 

Water  supply  of,  examination  of 38S 

New  Lenox,  examination  of  Housatonic  River  at 863 

Newton,  health  of 

Consumption  of  water  in 

Examination  of  Charles  River  at SM 

Water  supply  of,  examination  of 3S3 

Main  underdraln,  Hyde  Brook  division,  examination  of  water  of   ...       .  254 

Main  underdrain.  Cheesecake  Brook  division,  examination  of  water  of  .       .        .  396 
Main  underdrain,  beneath  Laundry  Brook  valley  sewer,  examination  of  water 

of 265 

North  Adams,  health  of 683 

Milk  of »1 
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N'ortb  Adams  —  Concluded.  paob 

Sewage  disposal  of,  advice  of  Board 77 

Water  supply  of,  examination  of .  256 

M'orthampton,  health  of 683 

Milk  of 581 

Water  supply  of,  examination  of 257 

I^orth  Attleborough,  consumption  of  water  in 380 

Water  supply  of,  examination  of 260 

Northborougb,  water  supply  of,  examination  of 260 

North  Brookfield,  consumption  of  water  in 380 

Water  supply  of,  adrice  of  Board 33 

Examination  of 261 

Heights  of  water  in  Doane  Pond 265 

North  Easton  Village  District,  Easton,  water  supply  of,  examination  of      .       .       .  155 

Northfield,  milk  of 582 

North  Pond,  North  Brookfield,  examination  of  water  of 264 

North  Pond,  Orange,  examination  of  water  of 267 

North  Watnppa  Lake,  Fall  River,  examination  of  water  of 157,  158 

Heights  of  water  in 163 

Norwood,  health  of 683 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 266 

Heights  of  water  in  Buckmaster  Pond,  Dedham 267 

Notch  Brook  storage  reservoir.  North  Adams,  examination  of  water  of        .       .       .  256 

Nutmeg,  inspection  of 567 

Offensive  trades ^  xx 

Olive  oil,  inspection  of 566 

Onset  Bay  Fire  District,  Wareham,  consumption  of  water  in 380 

Water  supply  of,  examination  of 319 

Onset  Bay  Grove  Association,  Onset  Bay  (Wareham),  sewage  disposal  of,  advice  of 

Board 89 

Orange,  consumption  of  water  in 880 

Water  supply  of,  examination  of 267 

Palmer,  milk  of 582 

Palmer  Fhre  District,  Palmer,  water  supply  of,  examination  of 268 

Paper  mills,  purification  of  waste  liquors  from 402 

Parker  River,  in  (Georgetown,  examination  of  water  of 173 

Pan!  Brook  Reservoir,  Williamstown,  examination  of  water  of 334 

Paxton,  Bottomly  Pond,  examination  of  water  of 346 

Peabody,  consumption  of  water  in 380 

Water  supply  of,  examination  of 269 

Pembroke,  examination  of  water  of  Big  Sandy  Pond 99 

Of  Silver  Lake 271 

Of  Stetson's  Pond 179 

Pennsylvania  Sanitation  Company,  advice  of  Board  to  Danvers  Lunatic  Hospital  with 

regard  to  plans  of 59 

Fentucket  Lake,  Haverhill,  examination  of  water  of 183 

Heights  of  water  in 185 

Fentucket  Pond,  Gfeorgetown,  examination  of  water  of 172 

Pepper,  inspection  of 567 

Fepperell,  proposed  water  supply  of 273 

Advice  of  Board  relative  to  proposed  water  supply 34 

Permanency  of  sewage  filters 432 

Fittsfield,  health  of 683 

Water  supply  of,  examination  of 278 
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Pleasant  Lake,  Montague,  examination  of  water  of 84S 

Pl/month,  water  supply  of,  examination  of 276 

Pneumonia,  mortality  from  (tables) xl,  662, 696 

Pollutionofstreams,  ponds  and  sources  of  water  supply 91 

Pond  Brook,  Gardner,  examination  of  water  of £21 

Population  of  Massachusetts,  1846-96 xxx 

Of  cities  and  large  towns,  estimated  for  1897 643 

Of  cities  and  towns  having  and  not  having  public  water  supplies    ....  377 

Pownal,  Yt.,  Broad  Brook,  examination  of  water  of 256 

Powow  Hill  Water  Company,  Amesbury,  water  supply  of,  examination  of  .       .       •  100 

Precipitation,  chemical,  of  sewage  by  sulphate  of  alumina 416,422 

Prodigiosus,  Bacillus,  method  of  application  to  water  filters  at  Lawrence     .       .       .  4d8 

Prosecutions 547 

ProTincetown,  health  of 684 

ConsumptioA  of  water  in 380 

Water  supply  of,  examination  of 277 

Publications,  library  and,  of  the  Board xxr 

Puerperal  fever,  mortality  from  (tables) 662, 666 

Weekly  summary  of  deaths  from 623 

Purification  of  sewage  in  cities  and  towns  in  Massachusetts 609 

Purification  of  sewage  and  water.    (See  Sewage,  Experiments  upon  Filtration  of;  and 
Water,  Experiments  upon  Filtration  of.) 

Quincy,  advice  of  Board  relative  to  proposed  temporary  water  supply  ....  36 

Consumption  of  water  in 880 

Sewage  disposal  of,  advice  of  Board 78 

Water  supply  of,  examination  of 279 

Heights  of  water  in  storage  reservoir 282 

Quinepoxet  Biver  at  Holden,  examination  of 368 

Rainfall,  normal.  In  Massachusetts 381 

At  nine  places  in  Massachusetts,  geographically  selected 382 

Randolph  and  Braintree,  examination  of  water  of  Great  Pond 282 

Randolph  and  Holbrook,  consumption  of  water  in 380 

Water  supply  of,  examination  of 282 

Rate  of  filtration  of  experimental  sewage  filters  at  Lawrence 433 

Reading,  consumption  of  water  in 380 

Water  supply  of,  examination  of 283 

Recommendations  of  the  Board  to  the  Legislature iTlii 

Registration  of  vital  statistics.    (See  Vital  Statistics.) 

Revere  and  Winthrop,  consumption  of  water  in 380 

Water  supply  of,  examination  of 286 

Rivers,  examination  of 353 

Flow  of  (see  also  Sudbury  River  and  Merrimack  River)        ....    203,  388, 389 

Roberts*  Meadow  Brook,  Northampton,  examination  of  water  of 267 

Rockland,  consumption  of  water  in  (see  Abington) 379 

Water  supply  of  (see  Abington) 287 

Rock  Pond,  Georgetown,  examination  of  water  of 171 

Rockport,  consumption  of  water  hi 380 

Water  supply  of,  examination  of 288 

Routine  work  of  Board It 

Rutland,  consumption  of  water  in 380 

Water  supply  of,  examination  of 289 

Rutland,  Hospital  for  Consumptives  and  Tubercular  Patients,  advice  of  Board  relative 

to  sewage  disposal  of 06 
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Sacket  Brook,  Pitt8fleI(l,ezainlDatioa  of  Water  of 274 

Sacket  Brook  Besenroir,  Pittsfield,  examinatdon  of  water  of 273 

Salem,  health  of 684 

Consamption  of  water  in 380 

Salem  and  Beverly,  water  sapplj  of,  examination  of 290 

Helghtsof  water  in  Wenham  Lake  (Beverly  and  Wenham) 293 

Salisbury  Brook  storage  reservoir,  Brockton,  examination  of  water  of .       .       .       .  138 

Heights  of  water  in 139 

Saltonstall  Lake,  Haverhill,  examination  of  water  of 182 

Heights  of  water  in 185 

Sandra  Pond  (Lower),  Westborough,  examination  of  water  of 325 

Sandra  Pond  (Upper),  Westborongh,  examination  of  water  of 324 

Sandy  Pond,  Lincoln,  examination  of  water  of 150 

Saagos,  consumption  of  water  in  (see  Lynn) 380 

Examination  of  water  of  Saugus  River  at 224 

Water  supply  of  (see  Lynn) 293 

Saagns  River,  examination  of  water  of,  at  Saugus 224 

At  line  between  Saugus  and  Wakefield 223 

Wakefield  Branch  at  Saugus 222 

Sawdy  Pond,  Westport,  examination  of  water  of 162 

Scarlet  fever,  mortality  from  (tables) xxxviii,  652,  656 

Reported  cases  of 624,  631 

Weekly  summary  of  deaths  from 621 

Scott  Reservoir,  Fitchburg,  examination  of  water  of      .  • 164 

Scraping,  effect  of,  upon  experimental  water  filters 470 

Sedimentation,  purification  of  sewage  by,  at  Lawrence 421 

Sewage: 

Experiments  npon  filtration  of,  at  the  Lawrence  Experiment  Station    .       .       .    395-457 

Purification  of  manufacturing  sewage 395 

Removal  of  arsenic  by  coke 396 

Waste  liquors  from  paper  mills 402 

Strainers  of  coke  and  cinders  for  paper  liquor 403 

Waste  liquors  flrom  rinsing  and  scouring  wool 406,  408,  410 

Namber  of  bacteria  in  effluents  of  manufacturing  sewage  from  experimental 

filters 402,404,408,410 

Filtration  of  Lawrence  sewage 411 

Comparison  of  strength  of  Station  sewage 411 

Character  of  sewage  used  at  the  Experiment  Station 411 

Purification  of  domestic  sewage 417 

Methods  for  rapid  filtration  of  sewage 420 

By  sedimentation 421 

By  chemical  precipitation 422 

By  straining  throagh  coke 423 

Ashes  and  cinders,  use  of,  as  filtering  material 427 

Determination  of  C  O2  in  air  from  filter  No.  21 429 

Purification  of  urine  by  filtration 431 

Permanency  of  sewage  filters 432 

Average  purification  of  Lawrence  sewage  by  the  several  filters  in  1897       .       .  433 
Experiments  npon  the  rapid  filtration  of  sewage  from  which  the  sludge  has 

been  removed  by  different  methods 434 

Filter  No.  1,  experiments  upon  purification  of  sewage  by  coarse  sand    .       .       .  434 

Analyses  Of  sewage  applied  to  filter 414 

Average  purification 433 

Filter  No.  2,  experiments  upon  purification  of  sewage  by  fine  sand        .       .       .  435 

Average  purification 433 
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Sewage  —  Concluded, 

Filter  No.  4,  experiments  npon  parificatioii  of  sewage  by  Tory  fine  sand  with 

trenches  filled  with  coarse  sand 4M 

Average  purification       ....• 4MZ 

Filter  No.  5  A,  experiments  npon  purification  of  sewage  by  fine  grayel  .       .       .  437 

Average  purification 433 

Filter  No.  6,  experiments  upon  purification  of  sewage  by  mixed  coarse  and  fine 

sand 437 

Analyses  ofsewage  applied  to  filter 414 

Average  purification 433 

Filter  No.  9  A,  experiments  npon  purification  of  sewage  by  medium  fine  sand      •  438 

Analyses  of  sewage  applied  to  filter 414 

Average  purification 433 

Filter  No.  10,  experiments  npon  purification  of  sewage  by  mixed  coarse  and  fine 

sand 439 

Average  purification 433 

Filters  Nos.  12  A,  15  B,  16  B,  experiments  upon  the  purification  of  sewage  by  fil- 
tration through  gravel  with  the  aid  of  a  current  of  air,  and  filtration  of  re- 
sulting effluents  through  medium  fine  sand 440 

Average  purification  (filters  Nos.  15  B,  and  16  B) 433 

Filter  No.  13  A,  experiments  upon  the  purification  of  sewage  from  which  slndge 
has  been  partially  removed  by  sedimentation,  by  filtration  through  medium 

fine  sand 443 

Analyses  of  sewage  applied  to  filter 415 

Filter  No.  14  A,  experiments  npon  the  purification  of  sewage  by  medium  fine  sand  444 

Analyses  of  sewage  applied  to  filter 416 

Filter  No.  19,  experiments  npon  the  purification  of  sewage  from  which  slndge 

has  been  partially  removed  by  chemical  precipitation,  by  medium  fine  sand  44$ 

Analyses  of  sewage  applied  to  filter       . 416 

Filter  21  A,  experiments  upon  purification  of  sewage  by  fine  sifted  gravel,  aided 

by  a  current  of  air 446 

Average  purification 433 

Filter  No.  65,  experiments  upon  the  purification  of  sewage  by  coke  breeze     .       .  447 

Filter  No.  66,  experiments  upon  the  purification  of  sewage  by  gravel     .       .       •  448 

Average  purification 433 

Filter  No.  67,  experiments  upon  the  purification  of  sewage  by  sand       .       .       •  448 

Filter  No.  80,  experiments  upon  the  purification  of  sewage  by  coal  ashes      .       •  449 

Average  purification 433 

Filter  No.  81,  experiments  upon  the  purification  ofsewage  by  cinders    ...  iSO 

Average  purification 433 

Filter  No.  82,  experiments  npon  the  purification  of  sewage  by  dnders  ...  451 

Average  purification 433 

Filter  No.  83,  experiments  upon  the  purification  of  sewage  by  sand       ...  452 

Filter  No.  84,  experiments  upon  the  purification  of  sewage  by  coal  ashes      .       •  462 

Filter  No.  88,  experiments  npon  the  purification  of  sewage  by  sand  and  iron  filings  454 

Average  purification 433 

Filters  Nos.  92  and  93,  experiments  upon  the  purification  of  sewage  previously 

strained  through  coke,  by  double  filtration  through  sand      ....  455 

Filter  No.  95,  experiments  upon  purification  of  sewage  by  coal  ashes     ...  456 

Average  purification 433 

Sewage  purification  of  cities  and  towns  in  Massachusetts  by  intermittent  filtration      .  609 

At  Brockton 509 

At  Framingham 514 

At  Gardner 519 

At  Leicester 522 

At  Leicester  Poor  Farm 525 

At  Marlborough 528 
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Sewage  purification,  etc.  —  Concluded.  taom 

AtMedfield 532 

AtNaUck, 534 

At  Spencer 536 

Sewerage  and  sewage  disposal,  action  of  the  Board  in  reply  to  applications  for  advice 

concerning 55 

S«werage  and  water  supply,  report  upon 3 

Work  of  Board  relating  to xli 

Sharon,  consumption  of  water  in 380 

Water  supply  of,  examination  of       .........       .  293 

She£9e]d,  water  supply  of,  examination  of 294 

Sheibom,  Massachusetts  Reformatory  Prison  for  Women,  water  supply  of,  advice  of 

Board 27 

Examination  of 295 

Sherman  Spring  Reservoir,  Williamstown,  examination  of  water  of      ...       .  333 

Shumatuscacant  River,  in  Abington,  examination  of  water  of 332 

Silyer  Lake,  Pembroke,  examination  of  water  of '  271  >  272 

Small-pox,  prevalence  of,  in  Massachusetts viii 

Cases  of,  reported  to  the  Board  in  1897 viii 

Prevalence  of,  in  other  states x 

Mortality  from xxxviii,  655 

Reported  cases  of 631 

Weekly  summary  of  deaths  from 623 

Somerville,  health  of 684 

Consumption  of  water  in  (see  Boston,  Mystic  Works) 379 

Water  supply  of  (see  Boston,  Mystic  Works) 296 

Southampton,  examination  of  water  of  Manban  River  in 192 

Sonthborough,  examination  of  water  of  Stony  Brook  (Boston  Water  Works)      .        .  127 

OfReservoirNo.  5  (Boston  Water  Works) 124-126 

Sonthbridge,  sewage  disposal  of,  advice  of  Board 80 

Water  supply  of,  examination  of 296 

South  Hadley  Falls  Fire  District,  South  Hadley,  water  supply  of,  examination  of      .  297 

South  Hadley,  Mount  Holyoke  College,  sewage  disposal  of,  advice  of  Board        .       .  73 

South  Watuppa  Lake,  Fall  River,  examination  of  water  of 159, 160 

Spectacle  Pond,  Wareham,  examination  of  water  of 319 

Spencer,  sewage  disposal  of,  advice  of  Board 82 

Sewage  disposal  at 536 

Spices,  ground,  inspection  of 567 

Spot  Pond,  Stoneham,  examination  of  water  of 226 

Heights  of  water  in 227 

Springfield,  health  of 684 

Water  supply  of,  advice  of  Board 37 

Springfield  and  Ludlow,  water  supply  of,  examination  of 298 

Heights  of  water  in  Ludlow  Reservoir 305 

Spring  Pond,  Peabody,  examination  of  water  of 270 

Stafford  Pond,  Tiverton,  R.  I.,  examination  of  water  of 161 

Statistical  summaries  of  disease  and  mortality 613 

Summary  of  the  weekly  mortality  reports  from  cities  and  towns    ....  614 

Fatality  (ratio  of  deaths  to  cases)  from  certain  infectious  diseases  in  1897     .       .  624 

Certain  infectious  diseases  reported  to  local  boards  of  health  in  1897  .       .       .  624 
Reported  cases  of  infectious  diseases  in  Massachusetts  for  1897 ;  diphtheria  and 

croup,  scarlet  fever,  typhoid  fever  and  measles 628 

Reported  cases  of  infectious  diseases  in  Massachusetts  for  seven  years,  1891-97 ; 

diphtheria  and  croup,  scarlet  fever,  typhoid  fever  and  measles      •       .       .  628 

Fatality  from  diphtheria  and  croup  in  England  for  1890-96 629 

Fatality  from  diphtheria  and  croup,  scarlet  fever  and  typhoid  fever  in  England 

for  1890-96 630 
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Statistical  sammaries  of  disease  and  mortality —  Concludsd.  rAos 
Reports  of  diseases  dangerons  to  the  public  health  from  cities  and  towns  under 

the  prOYi8ionsofchapter302ofthe  Actsof  1893 631 

Cases  of  infections  diseases  reported  to  this  Board  from  one  hundred  and 

seyenty-two  cities  and  towns  during  1897 6S4 

List  of  towns  from  which  no  reports  were  received 637 

Returns  of  deaths  from  cities  and  towns  having  a  population  of  more  than  &»000  .  639 

Names  of  reporting  towns  and  cities  with  estimated  population  for  1897     .       •  643 

Total  deaths,  deaths  by  sexes  and  age  periods,  and  still-births  (table)       .       .  644 

Deaths  by  months  (table) 648 

Deaths  from  specified  causes  (table) «       .  652 

Causes  of  death,  death-rates,  and  percentages  of  total  mortality  ....  656 

Statistical  tables  for  the  year  ending  Sept.  30, 1897 Iri 

Sterling,  examination  of  Stillwater  River  In 369 

Stetson's  Pond,  Pembroke,  examination  of  water  of 179 

Still-births  in  cities  and  towns  having  a  population  of  over  5,000  (see  also  Births)       .  644 

Stillwater  River  in  Sterling,  examination  of  water  of 369 

Stockbridge,  water  supply  of,  examination  of 309 

Stoneham,  health  of 685 

Consumption  of  water  in  (see  Wakefield) 380 

Water  supply  of.    (See  Wakefield  and  Stoneham,  page  313.) 

Examination  of  water  of  Spot  Pond 226 

Heights  of  water  in  Spot  Pond 2S7 

Stony  Brook,  Boston,  examination  of  water  of 373 

Stony  Brook,  Southborougb,  examination  of  water  of  (Boston  Water  Works)     .        .  127 

Stony  Brook  storage  reservoir,  Waltham,  examination  of  water  of       ....  144 

Heights  of  water  in 146 

Stoughton,  consumption  of  water  in 380 

Sudbury  River,  examination  of  water  of,  at  Ashland  (Boston  Water  Works)       .        .  120 

Average  monthly  flow  of,  in  1897 388 

Average  weekly  flow  of  Sudbury  River  and  Merrimack  River        ....  389 

Rainfall  received  and  collected  on  water-shed  of,  in  1897 390 

Yield  of  water-shed,  1876-1897 391 

Summary  of  food  statistics «^75 

Summary  of  water  supply  statistics 377 

Summary  of  weekly  mortality  reports  fh)m  cities  and  towns 61  ^ 

Summer  resorts.  Inspection  of xx 

Swampscott,  advice  of  Board  relative  to  a  proposed  water  supply 43 

Examination  of  water  from  various  sources  with  reference  to  proposed  water 

supply 307 

Swampscott  and  Nahant,  consumption  of  water  in SSO 

Water  supply  of,  examination  of 308 

Syrup,  inspection  of 567 

Tannery  sewage,  purification  of 396 

Tatnuck  Brook  storage  reservoir  (Holden  supply),  Worcester,  examination  of  water  of  348 

Height  of  water  in 350 

Taunton,  health  of 683 

Consumption  of  water  in 380 

Sewage  disposal  of,  advice  of  Board 8d 

Water  supply  of,  examination  of 311 

Tea,  inspection  of 569 

Tisbury,  consumption  of  water  in SW 

Water  supply  of,  examination  of 313 

Tiverton,  R.  I.,  examination  of  water  from  Stafford  Pond 161 

Town  Brook,  Quincy,  examination  of  water  of [^  279,  282 
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Tabercalosis,  examinations  of  sputom  and  other  material  suspected  of  containing  the 

bacilli  of 604 

Summary  of  the  two  years  ending  March  31, 1898 607 

Tamer's  Falls,  Montagne,  milk  of 582 

Tomer's  Falls  Fire  District,  Montague,  water  supply  of,  examination  of     .       .       .  243 

Typhoid  feyer,  prevalence  of x 

Deaths  and  death-rates  from,  in  Massachusetts  dties,  1871-95  (table)     ...  xii 

Deaths  and  death-rates  from,  in  Massachusetts  cities,  1896-97  (table)    .       .       .  xiii 

Mortality  from  (tables) xxxviii,  652,  656 

Reported  cases  of 624,  631 

Weekly  summary  of  deaths  from 620 

In  Lawrence,  deaths  fh)m,  1887-97 495 

Underdrains  beneath  sewers,  examination  of  leater  of: 

At  Brockton 189 

AtFramingham * 167 

At  Leicester 205 

At  Medford .  238 

At  Newton 254 

XTnited  States  Arsenal,  Watertown,  sewage  disposal  of,  adrice  of  Board       ...  88 

Upper  Nauk^ag  Pond,  Ashburnham,  examination  of  water  of 104 

Urine,  purification  of,  by  filtration 431 

Uxbridge,  examination  of  Blackstone  Rlyer  at 356, 357, 360 

Water  supply  of,  examination  of 318 

Malarial  fever,  prevalence  of,  at '     .  xix 

Vine  Brook,  liCxington,  examination  of  water  of 210 

Vine  Brook  storage  reservoir,  Lexington,  examination  of  water  of        ...       •  210 

Vineyard  Haven  Water  Company,  Tisbury,  water  supply  of,  examination  of*    .       .  313 

Yinegar,  inspection  of 567 

Vital  statistics,  registration  of xxix 

General  table  of  vital  statistics,  1847-96 xxx 

Marriages  in  Massachusetts,  1896 xxxi 

By  nativity *  .       ,       .  xxxi 

By  months  (table) xxxi 

Births  in  Massachusetts  in  1896 xxxii 

By  sex .xxxU 

Ratio  of  males  to  females,  1887-96  (table) xxxii 

By  parent  nativity xxxii 

By  months,  1896  (table) xxxiii 

Still-births '  xxxiii 

Plural  bhths xxxiii 

Deaths  in  Massachusetts,  1896 xxxiv 

By  sexes xxxiv 

By  months  (table) xxxiv 

By  ages  (table) xxxiv 

Infant  mortality  of  cities  (table) xxxy 

Causes  of  death xxxvi 

Mortality  from  ten  prominent  causes,  1887-96  (table) xxxvil 

General  tables,  1877-96 xxxviii-xl 

Wakefield,  health  of 685 

Wakefield  and  Stoneham,  consumption  of  water  in 880 

Water  supply  of,  examination  of 313 

Walden  Pond,  Lynn,  examination  of  water  of 219 

Heights  of  water  in 225 
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Walker's  Brook,  Marlborough,  ezamlDatlon  of  water  of  (Boston  Water  Works)         .  123 

Wallace  Pond,  Oloncester,  examination  of  water  of 175 

Walpole,  consumption  of  water  in    .       .       .       • 380 

Water  supply  of,  examination  of 316 

Waltham,  health  of 686 

Consumption  of  water  in 380 

Water  supply  of,  advice  of  Board 45 

Examination  of 315 

Examination  of  water  of  Charles  River  at 317 

Examination  of  water  from  Hobb's  Brook Ii5 

From  Stony  Brook  storage  reservoir 144 

Heights  of  water  in  Stony  Brook  storage  reservoir 146 

Wannacomet  Pond,  Nantucket,  examination  of  water  of 244 

Ware,  health  of 686 

Consumption  of  water  in    ....     ^ 380 

Water  supply  of,  examination  of      .       .     ' 318 

Wareham,  water  supply  of,  examination  of  (see  also  Fairhaven) 318 

Wareham,  Marion,  Mattapoisett  and  Fairhaven,  advice  of  Board  relative  to  a  proposed 

water  supply 47 

Wareham,  Onset  Bay  Fire  District,  consumption  of  water  in 380 

Water  supply  of,  examination  of 319 

Wareham  (Onset  Bay),  Onset  Bay  Grove  Association,  sewage  disposal  of,  advice  of 

Board 89 

Ware  River,  examination  of  water  of,  at  Cold  Brook  Station,  Barre     ....  373 

Warren,  health  of 686 

Waste  liquors  flrom  industrial  works,  disposal  of 395 

Tannery  sewage 396 

Paper  mills 403 

Wool  sconring  and  rinsing  works 406 

Water; 

Experiments  upon  the  filtration  of,  at  the  Lawrence  Experiment  Station       .       .    458-50fi 

Outline  of  objects,  plans  and  results  of  experiments 458 

Application  of  Bacillus  Prodigiosus 458 

Results  of  experimental  filtration  of  Merrimack  River  water 460 

Results  obtained  from  experimental  filters 468 

Effbct  of  scraping  upon  experimental  filters 470 
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